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Forthcoming Events. 


Institute cf British Foundrymen. 
DECEMBER 16. 
Junior Section: meeting at 49, Wellington 


Street, London, W:C.2._. ‘ Continental Foundries,” Paper 
by V. C. Faulkner. - 


DECEMBER 17. 


Lancashire Branch (Junior Section) :—Ordinary. meeting at 
Manchester. ‘‘ Selected Moulding Jobs,” Paper by E. 
Longden. 

Scottish Branch (Falkirk Section) :—Ordinary meeting. 
“ Recent Foundry eae, with Special Reference 
to Poumay Cupola,” Paper by J. Cameron. 


Instalment Buying and the Basic 
Trades. 


The business man, observing the rapid growth 
of instalment selling on the lines so popular in 
America, is apt to dismiss it from his mind as a 
social phenomenon that is unlikeiy to affect him 
very closely. But the issue involved does not in 
fact concern business and industrial interests 
intimately. 

Hire-purchase has flourished for a long time 
among the working classes, who, being little able 
to protect themselves, have yielded big profits at 
a time when the nature of the system was some- 
what more dubious than it can fairly be said to be 
to-day. Moreover, it is considered perfectly 
respectable in any rank of society to buy your 
house by a modified form of hire-purchase, and an 
exception is likewise made for motor-cars. Sewing- 
machines, pianos, and refrigerators are gradually 
conceded to the credit salesman, and, judging by 
the rapidly-expanding volume of advertisement on 
the subject, we in this country shall very soon 
be in the same position as our American cousins, 
who habitually buy their clothes, furniture, jewel- 
lery, wireless, and domestic appliances of all sorts 
out of income. 

What instalment buying amounts to is this. The 
man who buys in this way is buying an article, the 
capital cost of which will necessitate saving, only 
he is buying it before instead of after the act of 
saving. In other words, he is pledging in advance 
a fixed minimum surplus of income over expendi- 
ture. What would he have done with that surplus 
had there been no convenient firm ready to deal 
on these terms? If he is in the category of the 
newly-married man furnishing to set up house, he 
would still have spent the money on furniture, but 
he would have received his money’s worth in furni- 
ture instead of partly in furniture and partly in 
financial accommodation, and so in the end a greater 
part of his saving would have found its way into 
industry. If, on the other hand, he is tempted in 
this way to the advance spending of a surplus that 
would ‘otherwise have been invested, industry 
stands to lose still more. 

For in effect the purchaser borrows from the 
vendor the purchase price of the goods he obtains 
less any deposit he may pay at the time of the 
transaction. The difference between cash price 
and credit price is usually kept discreetly in the 
background, but it does in effect represent the 
interest exacted on the loan. The question arises 
whether the interest charged thus, in the shape of 
an uneconomically enhanced price, is fair return 
for risk involved, or whether it is an unreasonable 
diversion of the spender’s surplus into the pocket 
of the middleman instead of into productive indus- 
try. The rapid growth of the business suggests 
large profits, and large profits suggest that the 
second alternative is actually the case. 


The effect on industry is twofold. There is first 
this diversion of surplus income from productive 
to unproductive objects that inevitably follows on 
the financial accommodation which instalment sell- 
ing in fact affords, and the interest charged on it. 
Secondly, in so far as the buyer pledges his surplus 
in advance he is giving to industry an artificial 
stimulus—his demand is backed by no power to 
pay cash, and in a period of falling prices and 
Wage-r rates the production of this vast mass of 
goods unpaid for, and unlikely to be paid for, would 
contribute very materially to a disaster in which 
the basic industries would inevitably be involved. 
Whatever might be said of the back-street sales- 
man of a decade ago, the modern instalment seller 
expects to make his ‘profit, not on the unpaid-for 
goods that he confiscates, but on the paid-for goods 
for which he receives interest. At a time of declin- 
ing trade, therefore, he would be in the position 
of any merchant who is left with vast quantities 
of unsaleable goods on his hands, and the further 
the hire-purchase system be pushed the greater the 
danger it presents in the event of a slump. 


Over and Under. 


We learnt with a certain amount of concern 
that the Right Honourable Arthur Henderson and 
Mr. J. T. Goodwin, the President of the Institute 
of British Foundrymen, both thought it necessary 
to warn foundrymen against over-mechanising 
British shops. Our concern is not for the erudite 
but for the less-enlightened members of the 
industry, who will see in these statements a solid 
peg upon which to hang their hats of either retro- 
gression or stagnation. They base their warning 
on the assumption that specialised quantity pro- 
duction methods stifle initiative, considerably 
reduce, if not exterminate, the demand for skilled 
artisans, and generally decolorised industrial con- 
ditions. Exactly similar arguments were probably 
put forward when power-driven machinery first 
became a potent factor in industry. It has 
cropped up in recent years whenever standardisa- 
tion is discussed. In this case, however, there is a 
difference ; the gentlemen referred to did not warn 
us against mechanisation, but orer-mechanisation. 
All these questions are inter-related and = are 
covered by the now much-used word ‘ rationalisa- 
tion.” If we were asked to define the modern 
conception of this word, we believe we would sub- 
mit the following: Massed clear and_ logical 
thought for the promotion of progress in industry.”’ 
Thus over production, over staffing, — orer 
mechanisation, and all other overs immediately 
require attention, as is obviously the case with 
‘“unders.’ At the moment ‘ rational’’ thought 
seems to our mind to indicate that it is the 
‘“unders ’’ that require the urgent attention of 
British foundry owners. Under mechanisation, 
under production, under profits, under exports, 
under payment from directorate to skilled artisan 
are matters of real urgency. Mr. Henderson, in the 
speech at the London foundrymen’s annual dinner, 
also stressed the importance of co-operation, and 
emphasised the safeguarding of the third partner 

the consumer. We insist that a rich man, or a 
rich industry, can do more for the consumer than 
a bankrupt, and “ rational thought ’’ tells us that 
as an industry the foundry trade must become 
more opulent. The only means is by co-operation 
of every interest concerned to avoid waste of 
energy, money and material. This waste must be 
transferred from the orer to the under side, 
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Correspondence. 


[ We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. } 
Spanish Railways. 
To the Editor of Tae Founpry TrapE Journat. 

Sir,—I was very pleased to see Sefior Rubio’s 
reply to the adverse description of Spanish rail- 
ways contained in the Random Shots column a 
while back. 

A year or two ago I spent two months in Spain 
on business and had occasion to use the railways 
very considerably, and apart from certain narrow- 
gauge lines, the service leaves nothing to be 
desired. 

In one respect they are ahead of British rail- 
ways inasmuch as there is no overcrowding, 
tickets only being sold to the limit of the seating 
capacity of the trains. 

I can fully endorse all your correspondent has 
to say of Barcelona and I am looking forward 
to re-visiting that city for the Foundry Congress. 
—Yours, etc., 

T. H. Gray. 

119, High Holborn, London, W.C.1. 

{We have received other complaints from various 
semi-official Spanish authorities. We repeat our 
apology, but would remind readers that, after all, 
Random Shots is written in the lighter vein.] 


Hot Blast Cupola Yields 20 Per 
Cent. Fuel Economy. 


Mr. F. K. Vial, writing in ‘‘ The Iron Age,” 
states that the Griffin hot blast cupola (a modifi- 
cation of the Schurmann system) has now been in 
continuous operation on the production basis for 
two years. In the meantime 200,000 tons of iron 
has been melted by this process and poured into 
ear-wheels, with a loss of less than one-half of 
one per cent. for chill variations, which is a 
remarkable performance. The economy in fuel and 
the added control of cupola conditions have been 
thoroughly established. Fuel economy of 20 per 
cent. may ordinarily be expected. The fact that 
there is 20 per cent. less air to be driven through 
the cupola and that the pressure is only one-half 
the amount required in ordinary cupola practice 
ensures a power economy of considerable magni- 
tude, especially where high blast pressures have 
been used. 

A saving in labour arises from the fact that 
there is less coke to be unloaded and made up into 
charges and the larger iron charges result in fewer 
trips of charging buggies. 

The increased control of melting conditions is 
an important factor where the resultant product 
is dependent upon the uniformity of the character 
of the molten iron, such as is required in chilled 
iron products. 

The price of coke per ton ranges from $10 to 
$15 or from 4 ¢. to } ¢. per Ib. The saving of 
60 Ibs. of coke per ton of iron melted therefore 
represents a saving of fuel of from 30 ¢. to 45 ec. 
The present consumption of coke in the American 
foundry industry is upward of 1,500,000 tons per 
annum, which, including the cost of handling, 
represents a cost of $20,000,100. Twenty per 
cent. of this, or $4,000,000 could be saved annually 
by the use of the hot blast cupola, to say 
nothing of the reduced power requirements for 
driving the blast. 


American Fourdry Equipment.—The association 
taking care of this industry reports a falling off in 
orders in September, the index figure being only 
80.4, compared with 132 for the first nine months of 
the year. The basic figure of 100 was arrived at by 
averaging business over the three years, 1922, 1923 
and 1924. 

St. Dunstan’s.—li is always a satisfaction to be able 
to draw attention to the annual report of St. Dunstan’s, 
and this one, the 12th, includes an actuarial report as 
to the requirements for the future welfare of war 
blinded soldiers. This is a phase which will be appre- 
ciated by business men subscribers, who, we feel sure. 
will see that future requirements will be forthcoming. 
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I.B.F. Branch Presidents. 


No. 8.—The London Section. 

Mr. W. B. Lake was educated at Witham and 
in Germany. He served a five years’ apprentice- 
ship to his father’s firm, Messrs. Barnard & Lake, 
of Rayne, who were agricultural engineers. At 
the age of 21 Mr, Lake was appointed works 
manager, and held this position for several years, 
and during this time patented a number of inven- 
tions. The business then changed hands, and with 
the capital derived from the sale of his patents he 
started business for himself with one man and a 
boy making agricultural machines and tools for 
cycle repairing. Three years later he was joined 
by Mr. Elliot, and the firm of Lake & Elliot was 
established. 

This company now employs 700 people and 
makes parts and accessories for motor-cars and 
manufactures grey iron, steel and malleable iron 
eastings and furnishes electrical energy to the 
surrounding district. 


Mr. W. B. Laxe. 


(President of the London Section of the Institute 
of British Foundrymen.) 


In 1905 his firm bought a German process for 
the production of mild steel castings from 
crucibles, and were the first British company to 
make them successfully commercially. In 1910 he 
installed the first electric furnace in Great Britain 
for making steel castings. In 1924 the firm com- 
menced the production for the first time in this 
country of blackheart malleable iron castings from 
the electric furnace. Mr. Lake’s firm was also 
the first steel foundry in Great Britain to instal 
the sand slinger and plant for the renovation of 
moulding sand. In the early days of the war, at 
the request of the Government, Mr. Lake re- 
started the National Steel Foundry of Leven, 
Fife, and equipped it with electric furnaces and a 
machine shop for turning wheels, and it was here 
that a large proportion of the road wheels used 
for mechanical transport during the war were 
made. After the war he relinquished his interest 
in that company. 


Tue ENGINEERING APPLIANCES Com- 
pANy, Limirep, of Donnington House, Norfolk Street, 
W.C.2, have received repeat orders for the improved 
** Peacolt ’’ moulding machines from the London & 
North-Eastern Railway (five machines); the London, 
Midland & Scottish Railway (eight machines); Hurst, 
Nelson & Company, Limited, Motherwell (three 
machines; Linotype & Machinery, Limited, Altrin- 
cham (two machines); the Birmingham Railway 
Carriage & Wagon Company. Limited (three 
machines); and Messrs. Henry S. Potter, Limited, 
Johannesburg (two machines). 


DrceMBER 15, 1927. 


Random Shots. 


Lord Aberconway’s recent book on the ‘“ Basic 
Industries of Great Britain ”’ is a mine of interest- 
ing and authoritative information. It is cer- 
tainly a shade overloaded with figures, but no one 
will quarrel with that. Too many authors, even 
in the technical field, content themselves—and 
most emphatically fail to content their readers— 
by falling back on vague generalities and de- 
lightful ambiguities at the very point where pre- 
cision and illustration are most required. Here, 
on the contrary, we are given in almost wearisome 
detail the constitution of the board of directors, 
the amount of capital, number of employees, ete., 
whenever a firm of any importance is mentioned. 
It is not information that is inaccessible to the 
general public, but it is information that the 
general public rarely takes the trouble to look 
up for itself. 

As a matter of fact, one is tempted with a book 
of this kind to wonder whether figures in bulk are 
ever agreeable reading unless you are a mathemati- 
cian or a statistician. . . . The body of the book 
in question gives the facts and figures as part 
of the text, and to come across whole pages of 
this type of matter puts a severe strain on the 
reader’s power of concentration. On the other 
hand, if we turn to the appendix we are faced with 
rows of orderly tables. Reflecting that this, after 
all, is the way to present figures, we proceed to 
glance them over . but the untrained eye 
baulks at tables, however orderly, and beyond a 
general impression of relative sizes and quanti- 
ties a first perusal is apt to leave a very hazv 
impression, indeed. . . . 

* 

Not that Lord Aberconway does nothing for us 
beyond dishing up quantities of figures in a variety 
of ways; he introduces much descriptive and his- 
torical matter, and he draws conclusions which, if 
they are not novel, are at least emphatic and 
authoritative. Broadly speaking, he suggests that 
there are three roads along which we may look 
for industrial recovery—scientific research, reduc- 
tion of manufacturing costs, and improved selling 
organisation abroad. He deals at some length 
with the first two of these points, but the last of 
them is passed over briefly. 

% * x 

How nice it is to be assured that business is 
looking up for someone, even if it be only the 
Christmas card maker and the producer of crackers 
and toy trains! True, darkest depression will 
again engulf them in a few weeks, for the market 
value of a 1927 Christmas card is, atter all, neglig- 
ible in the early days of 1928—but for the moment 
all is happiness! 

Indeed, it seems a pity that our own adver- 
tisers do not take a lesson from their brethren <n 
cther fields, and endeavour to impress upon us the 
gift possibilities of their wares. The dullest ancl 
most prosaic of retail establishments cliscovers some 
item in its stock-in-trade that can bear the strain 
of Christmas boosting—why not extend the prin- 
ciple to the wholesale world in general, and the 
foundry world in particular? 

% 

No one, for instance, has yet exploited the gift 
possibilities of a special line of foundry blacking, 
done up in fancy bags with seasonable labels . . . 
nor the attractive powers of a novelty im Christ- 
mas ladles, specially gilded and tied up with 
ribbons . nor yet the potentialities that lurk 
in a special offer to every purchaser of a truck- 
load of moulding sand before the 25th inst. of a 
particularly handsome truck free, gratis, and for 
nothing (except, of course, a little matter of some 
5Q per cent. on the usual price, which, it may be 
assumed, the customer will be much too dazzled 
to notice. .. .) 

* 

Of course the real drawback is that the people 
we usually honour with our Christmas gifts seem 
to have an odd predilection for motor mascots and 
tobacco jars, and chocolates, and Parisian dolls, 
instead of having the sense to want something 
that might help business a little. . 


MARKSMAN. 
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Institute of British Foundrymen. 


LONDON BRANCH DINNER. 


The occasion of the Annual Dinner of the 
london Branch of the Institute of British Foun- 
drymen, held at the Engineers’ Club, Coventry 
Street, Piccadilly, W.1, on December 9, under 
the Presidency of Mr. W. B. Lake, J.P., was a 
memorable one not only because the gathering 
constituted a record in numbers—there were 94 
members and guests present—but also because of 
the distinguished guests who had accepted the 
invitation to attend. The company included the 
Rt. Hon. Arthur Henderson, P.C., M.P., Mr. 
J. T. Goodwin, M.B.E. (President of the Insti- 
iute), Sir William Larke, K.B.E. (Director of the 
National Federation of Iron and Steel Manufac- 
turers), Mr. V. G. Crittall, M. Montfort (Presi- 
dent, French Chamber of Commerce), Mr. V. C. 
Faulkner (Past-President of the Institute and of 
the London Branch), Captain Crewdson (Indus- 
trial Newspapers, Limited), Mr. Barrington 
Hooper, C.B.E. (Industrial Newspapers, Limited), 
Mr. J. Cameron, J.P. (Past-President of the In- 
stitute), Mr. James Ellis (Past-President of the 
Institute), Mr. K. W. Bridges, Mr. H. N. Davis 
(Chairman of the Davis Stove Company), Com- 
mander Withers, C.I.E., R.1.M., Mr. J. G. Pearce. 
B.Se. (Director, British Cast Tron Research Asso- 
ciation), Mr, Wesley Lambert (Past Branch-Presi- 
dent, and Vice-President of the Institute), Mr. 
J. H. Booth, Mr. F. Perkins, Mr. H. G. Sommer- 
field (Branch Hon. Secretary and Treasurer), Mr. 
A. R. Bartlett (Past Branch-President), Mr. H. O. 
Slater (Past Branch-President), Mr. G. C. Pierce 
(Past Branch-President), Mr. J. W. Gardom 
(Branch Vice-President), and Mr. A. S. Beech. 


Mr. Henderson on Need for Science 


The Loyal Toasts having been duly honoured, 

The Rt, Hon. Artnvr Henxverson, P.C., M.P.. 
proposed “ The Institute of British Foundrymen,” 
and coupled with the toast the name of Mr. J. T. 
Goodwin (the President). In the first place he 
recalled the fact that when, eighteen months pre- 
viously, he had officially welcomed the Tnstitute to 
London, he had remarked that he failed to see the 
appropriateness of his having been invited to take 
part in the ceremony. On that earlier occasion 
he had been created an Honorary Member of the 
Institute, however, so that he could not piead that 
he failed to see the appropriateness of his having 
been invited to attend the annual dinner of the 
London Branch, for, he said, ‘‘ T am one of you.” 
He had been told that the Institute was entirely 
non-political, Its members were a strange lot of 
non-political people who, twice in eighteen months, 
had invited ‘ one who had had some slight asso- 
ciation with politics *’ to be their guest. He was 
not quite sure that they realised the responsibility 
they had taken upon themselves by so doing. It 
was said of the establishment with which he had 
been associated for over 24 years (the House of 
Commons) that each day, when the House opened, 
the Chaplain had a good look at his audience and 
proceeded to pray for his country, (Laughter.) 
There were one or two of the objects for which 
the Tnstitute stood, however, which commended 
themselves to him. Apart altogether from politics, 
and apart altogether from the fact that this was 
the second occasion on which he had attended a 
function of the Institute, he had had some ‘‘re- 
mote ’? connection with the foundry. (Laughter.) 
Some 52 years ago he had had to decide 
that he would put in a_ little time = at 
work, and he selected an iron foundry 
as the scene of his activities. For some 
16 or 17 years he had moulded castings. 
Referring again to the activities of the Institute, 
he said he had noticed that it sought to promote 
the well-being of its members by assisting them 
in several ways. It concerned itself with the 
academic, the scientific and the practical affairs of 
the founding industry. It was not content to get 
its members to a certain position and leave them 
there; it was always secking, by different methods, 
to improve their intellectual position. One of the 
things that had impressed him most was the prac- 


tice of exchanging Papers, and the interchange of 
visits to different countries. There was nothing 
so informing as travel. Recently he had travelled 
round the world; he had visited Canada, Hono- 
lulu, Fiji, New Zealand, and every one of the 
States in Australia, and the new capital of the 
Great Australian Commonwealth, Canberra. That 
was one of the privileges of a very long public life. 
When he had heard of the Institute’s efforts, 
especially the exchange of Papers between this and 
other countries on subjects appertaining to the 
industry, he had felt that nothing but good could 
come out of those efforts. Indeed, it was essential 
that such work should be carried on. If he might 
be permitted to give a word of advice, especially 
to the young men—and he had been remarking 
on the large number of young men _ present—he 
would urge them never to come to the conclusion 
that their period of learning had_ terminated. 
Michel Angelo, in his eighty-third vear, had said 
of himself, ‘‘ Tf am still learning.’?’ That was a 
spirit which ought to dominate every member of 
the Institute. And why was it so essential that 
this learning should continue? Those who had 
taken more than a passing interest in trade affairs 
must know that this country of ours, formerly the 
leading manufacturing country of the world, had 
competitors growing up on the right and on the 
left. One had only to visit the United States of 
America, as he had done two years ago, in order 
to appreciate what we were up against. He did 
not suggest it was something we were _illegiti- 
mately up against; we were quite legitimately up 
against it. If any of his hearers could pay a visit 
to the great works of Mr. Henry Ford, at Detroit, 
as he had done, and could see how science had 
been applied to the founding industry there, he 
ventured to say they would come to the conclusion 
he had reached, namely, that it was quite impos- 
sible for those associated with this important 
industry, whether in its management and direc- 
tion, or whether in the carrying out of the practi- 
cal work of production, to know too much if this 
country were going to occupy its position much 
longer as one of the. great competing Nations 
of the world. 


Hindering Progress. 


He could tell of his association with the indus- 
try in this country at a time when that lesson had 
not been learned. He was not going to say that 
things remained to-day quite as they were before 
the war, for the war had taught us lessons which 
we ought never to forget. It was not so mary 
years before the war. when he had visited one of 
the greatest manufacturing establishments in this 
country as a delegate of the workers to deal with 
a difficulty which had arisen. On the evening 
before his visit to the works he had visited the 
branch of the Union concerned and had discussed 
the matter—because he always liked to hear all 
about these matters at first hand. One of the 
things he was told was that quite recently the firm 
in question, in order to encourage new and im- 
proved methods of production, had published 
notices inviting suggestions from the practical 
men in the foundry to this end. But the results 
were not what they should have been. When he 
had visited the works next morning the Managing 
Director had received him very cordially, and they 
had had a very interesting discussion of their re- 
spective difficulties. The Managing Director had 
said that he had invited suggestions with a view to 
bringing about more expeditious and more effi- 
cient production, and had offered rewards for sug- 
gestions accepted. He (Mr. Henderson) had_re- 
plied that he was delighted to hear it, but, he had 
pointed out, what happened in practice was that 
when a man made a suggestion, his foreman came 
along a day or two afterwards and said: “ You 
had. better take care, or your name will be 
Walker.”’ That foreman, said Mr. Henderson, had 
not learned the lesson; as an official he was not 
promoting the interests of his firm, but was 
hindering production and discouraging the men 
under him. As a result of the interview, however, 
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the Managing Director had made inquiries, and 
with a very definite result. 


American Craftsmanship. 

Referring to trade, Mr. Henderson said that for 
the last five or six years we had been passing 
through a very critical period in this country. 
He did not think he need pause to attempt to 
allot the blame, for he doubted very much whether 
recrimination in these matters, either on one side 
or the other, would lead us very far. The wiser 
plan was to recognise that things were not as they 
ought to be, and for those on each side to examine 
themselves and to ascertain whether, after all, 
some of the responsibility did not rest with them. 
While trade had been in a most unsatisfactory 
condition for a very protracted period, however, 
there was some indication of improvement. But 
even if there were not such indications, he could 
not for a moment accept the conclusions that sone 
had reached, namely, that this good old country 
of ours, from the business standpoint, was obsolete 
and done for. We had craftsmen, technicians, 
and, he hoped, management equal, if not in all 
cases, at least in some, to anything in any cther 
country in the world. Those who had had any 
association with the British workman would agree 
that from the point of view of craftsmanship 
there was no one to beat him the world over. 
Indeed, he (Mr. Henderson) was prepared to say 
that, taking the next two decades, he would back 
the English craftsman against the American 
craftsman at the end of the second. One of the 
things which he had disliked particularly in the 
great manufacturing centres of the United States 
was that they had over-mechanicalised; they had 
made the human machine subordinate to the 
machine itself. They had so applied science io 
manufacturing processes that the man ceased to 
be a craftsman, as we understood the term. In 
the assembly works at Detroit he had seen a bare 
frame placed on a moving platform and moved 
along, almost at a snail’s pace, between two rows 
of workmen. One part after the other was put 
together as it moved along with the platform, 
until eventually it became a complete car, and he 
had seen the lights tested and the car driven away 
from the works. He had seen one man standing 
in one spot all day waiting for the car on the plat- 
form to reach him, and all he did was to turn twe 
or three screws; that was his day’s work. Further 
down a man was sitting down and holding a large, 
broad brush, such as might be used for white- 
washing a ceiling. With this he painted the 
hodies of the cars as they passed. He drew the 
brush across the car about three times, and that 
was all the paint it got. The effect of all that 
was to destroy craftsmanship ; it was specialisation 
gone mad, almost, or the substitution of specialisa- 
tion for craftsmanship. He had said to the manu- 
facturers in America that they were certainly 
getting production, but what the position of the 
men would be twenty vears hence he hesitated to 
suggest. 


Tripartite Responsibility of Industry. 


The Institute of British Foundrymen, in his 
opinion, was going to be a powerful factor in pre- 
venting too great a tendency to specialisation in 
this country, such as had occurred in the United 
States; at any rate, he hoped so. He hoped we 
Were going to retain our craftsmanship, that we 
were going to have a higher standard of efficiency 
so far as the technical work was concerned, and 
that the management, as the result of the reten- 
tion of our craftsmanship and of our higher 
standard of technical knowledge, would deal with 
our industrial problems so intelligently that our 
men would be able, for many years and many 
decades to come, to maintain for this great old 
nation one of the foremost positions among the 
nations of the world. He hoped we should realise 
co-operation in its truest sense, co-operation by 
which we meant all for each and each for all. 
One of the disappointing features in connection 
with industry since the Armistice was that many 
of our men, having served in the trenches and 
realised a brotherhood and a comradeship abso- 
lutely unknown before, and having believed that 
that comradeship of the trenches would eventually 
be translated into the fellowship of industry, had 
suffered disillusionment. We must assist in dis- 
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pelling that disillusionment. We must bring back 
the real spirit of co-operation, because co-opera- 
tion, in his judgment, was the key to industrial 
progress. Mr. Hoover, of the United States, had 
put forward some magnificent ideas at a conter- 
ence organised by the National Civic Federation 
ot America, formed to effect through educational 
conferences the elimination of industrial waste and 
the minimisation of industrial strife. He had 
said, Industry was coming into tripartite 
responsibility to consumer, worker and capital. 
Labour’s interest in its responsibility for the fune- 
tioning of the whole economic machine was grow- 
ing. The tind from which Labour must expect 
the maintenance of the present Wages, or an 
increase in real wages, lay in more efficient pro- 
duction and the elimination of waste ”’ He had 
also said that an astonishing proportion — of 
America’s national production, especially in’ the 
elder Jarge manufacturing companies and public 
utilities, was now operating in variotts degrees 
under the regimé of the new conception of capital, 
management, labour, consumer. He would not be 
surprised to find a considerable majority of ‘ big 
business ** now evolving into this field. That, said 
Mr. Henderson, was the correct idea. One of the 
things that had impressed him for a good many 
years was that when, unfortunately, industrial 
strife overtook us in this country we seemed to 
forget that there was a third party concerned 
We had Capital arrayed and highly organised on 
the one hand, and Labour arraved and hight 
organised on the other They fought with 
tenacity and with «wnvielding purpose almost 
as long as human endurance was capable, 
but during the whole process the fact was that 
the yvreatest parther, and 
greatest sufferer, namely, the great British 
public outside the  arena—the consumer 
was suffering more than all. He wanted to see 
that form otf co-operation which would have some 
regard and some deep concern for the welfare of 
the great mass of the people. If we achieved that 
form of co-operation we need never fear that 
fireat Britain had become effete, or that she was 
leteriorating to such an extent that she would 
rever recover. If we would pull together im this 
spirit he ventured to say that we should he able 
to look our competitors, whether they be in the 
United States, in Germany, or wherever they be, 
in the face, and say that we would pit our cratts- 
men and our technicians and our management 
against anything they had got, and that we would 
stand by the results Finally. Mr. Henderson 
asked the company to drink to the health and per- 
manent Institute of British 
Foundrymen, and coupled with the toast the name 
of Mr. Goodwin, its President. 


Mr. J T. Goopwixs, M.B.E.. M.E.Mech.E. 
(President of the Institute), responding, said that 
the sentiments expressed by Mr. Henderson, 
coming from one who was not a layman in the 
foundry business, went very deeply into the heart- 
of his hearers. Thev realised that Mr. Henderson 
had been “ through the mill,"” and had attained a 
position which only a man of his calibre could 
attain, and they all had a very affectionate regard 
for him. He himself was suffering that evening 
from a flick over the face with a very keen whip, 
though it was a kindly flick. It was the realisa- 
tion thatewe did not blow our, own trumpet hard 
enough. We listened to those who lauded to the 
skies the abilities of others, even to our own 
detriment, but we had still a lot to be proud of in 
this old country. He could safely say to Mr. 
Henderson that the members of the Institute were 
doing their best to co-operate in the true sense 
of the word. For example, there was the inter- 
change of papers that took place, not only between 
this and other countries, but between the various 
local sections of the Institute 
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there was also the 
fact that the number of visits to works was in- 
creasing vearly, and more doors were thrown open 
than had been the case before. He was sure that 
the activities of the Institute which had resulted 
in the formation of the British Cast Iron Research 
Association would meet with Mr. Henderson’s 
approval. That Association had been areal 
success, and the Government had recognised its 
worth, after its first five vears of work, by con- 
tinuing to support it for another five years. 
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Ford’s Losses. 

We in this country, by the combination of 
science and practical work, had achieved much 
already, and Mr. Henderson had paid this country 
one of the greatest compliments he had ever paid 
it when he had emphasised that British brains were 
not dormant, and that the skill of this country 
was growing greater and greater every day, under 
scientific management. Mr. Henry Ford had been 
frank enough to acknowledge publicly within the 
last few days that he had lest £20,000,000 in his 
effort to regain the world markets, and especially 
the market of this country. In spite of that 
expenditure by Mr, Ford, we had been able to 
drive his car clean off the English market with a 
car which was far superior and equally as cheap. 
Iv was a great credit to us that we had been able 
to do it, and he begged of those in the foundry 
industry to maintain the spirit of co-operation of 
which Mr. Henderson had spoken so eloquently. 
He also urged those concerned with the manage- 
ment not to over-mechanicalise, but to give the 
men an interest in the future, to let them see an 
opportunity for promotion in the distance, so that 
they would realise that they too had something to 
grasp. As another example of the fact that co- 
operation did exist in the foundry trade, the 
President referred to the Founpry Trape 
Journa, which, he said, was doing a vast amount 
of work, and was responsible for carrying out more 
propaganda than could be carried out in any other 


way. In that organ there was co-operation and 
team work which was recognised by all. = The 
members of the Institute supplied valuable 
scientific “papers, which the Founpry Trape 


JournxaL published and spread amongst the whole 
of the Branches. Speaking of the Branches, the 
President said that the Members of Council were 
delighted with the vast improvement that was 
taking place, especially in the London Branch. 
Since Mr. Faulkner had first taken hold of the 
Branch, as its Secretary, it had commenced to 
grow tremendously, and when he had handed over 
the reins to the present hard-working Secretary, 
Mr. Sommerfield, it had continued to grow. 


South of England Foundry Development. 

Mr. H. N. Davis (Chairman, Davis Stove Com- 
pany), proposing ‘‘ The London Branch and _ its 
President,” said he had learned that the 
boundaries of the Branch extended as far north as 
Halifax and as far south as Southsea, and even 
to Torquay, for it had members in those distant 
towns. In addition, it had many members in 
countries outside Europe. One wondered why the 
London Branch had spread its tentacles so far 
afield, and he helieved the explanation was the 
great attraction of the Branch by reason of the 
enthusiastic interest of its members in all matters 

scientific, technical and practical—connected 
with the good old founding industry, not to men- 
tion the facilities it afforded for friendly inter- 
course between those who were interested in and 
whose livelihood depended upon the success of that 
industry. The Secretary had suggested that a 
fitting alternative title for the London Branch 
would be the ‘*‘ Magnet’? Branch, and, judging 
by the way in which the members from distant 
towns were drawn to the meetings, that title would 
appear to be a very appropriate one. The mem- 
bership of the Branch was in the region of 250, 
and that in itself was a tribute to its popularity. 
Two members of the Branch—Mr. Faulkner and 
Mr. Ellis—had occupied the Presidential Chair 
of the Institute, and he was sure there were 
others well worthy of that honourable position. 
There were still a good many people who associated 
foundries with the North of England and Scotland. 
A very great change had taken place’ in the 
industry in the last two or three decades, however, 
especially in the light castings section, and there 
had been an enormous development in the 
Midlands and the South of England—a fact which 
was evidenced by the increasing membership of 
the London Branch. Jn a tribute to the Branch 
President, he said that the splendid atmosphere of 
enthusiasm, interest and goodwill emanated very 
largely from him. Mr. Lake was an enthusiastic 
foundryman, who had the interests of the 
Institute, and perhaps more especially of the 


London Branch, closely at heart. He was known 
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to the foundry industry in almost every country 
in Europe, and was one of the most energetic 
members of the party which had toured America 
last year. The members of the Branch were very 
fortunate in having Mr. Lake as its President. 


The Forthcoming International Conference. 


Mr. W. B. Lake (the Branch-President) spoke 
first of the pride of the members of the Branch 
in having Mr. Henderson with them at their 
annual dinner. The opinions Mr. Henderson had 
expressed, he said, were cordially endorsed by all 
those present. One of the reasons why they were 
so pleased to have him with them was that he had 
the great gift of being able to express lucidly 
those things which they themselves could only 
feel. Another reason was that he was an out- 
standing example to foundrymen, and_ especially 
to voung foundrymen, of the heights which the 
possessor of ability and integrity could reach. 
The members of the Branch were also delighted 
to welcome the President of the Institute, as well 
as the Past-Presidents who were present. The 
Branch-President expressed indebtedness to Indus- 
trial Newspapers, Limited, for the very great 
assistance they had always rendered to the London 
Branch. Ever since he had been a member, the 
Branch had to a large extent leaned on Industrial 
Newspapers, Limited, and their predecessors, and 
the members were delighted, therefore, to see two 
of the directors—Captain Crewdson and Mr. 
Barrington Hooper—present, so that they might 
express appreciation. The London Branch had a 
great work ahead. All their energies were con- 
centrated on the International Convention, which 
was to be held in London two years hence, for 
upon the Branch had devolved the duties of hosts 
to those who would then be visiting this country. 
A number of them had had the privilege of attend- 
ing the last Convention, held at Detroit, when 
our American friends had set a standard which 
would be difficult of emulation in the way in which 
they had organised the Convention, and in their 
unbounded hospitality. It was the duty of the 
members of the London Branch to try to return 
that hospitality to the utmost, and, fortunately. 
they were well on the way to be able to do it. 


Steady Growth. 


At the time of his election to the chair he had 
made a special appeal to members to increase their 
numbers, so that the Branch might be strong 
enough to undertake the great work which lav 
hefore it, and the response had been remarkable. 
Asa result, the Branch was very nearly the largest 
in the country, and it intended to be the largest 
by the time of the Convention. The bulk of the 
work would fall upon Mr. Sommerfield, the Branch 
Secretary, and upon Mr. Bridges, whose task it 
would be to organise the foundry exhibition to 
be held at that time. In a tribute to Mr. Sommer- 
field, he said he had never met a more capable 
Secretary, or one who stood higher in the estima- 
tion of his fellow-members. Another matter to 
which the Branch-President referred was the work 
of the Junior Section of the Branch, with a mem- 
bership of 18, and in this connection he paid 
a tribute to Miss M. Pittuck its Secretary, on 
whose behalf he appealed for even greater sup- 
port by inducing young moulders to join. 

Mr. Lampert (Vice-President of the 
Institute, and Past-President of the Branch) pro- 
posed the toast of ‘‘ Kindred Associations,’’ to 
whom, on behalf of the Institute, he expressed 
indebtedness for their sympathy and kindness, 
and particularly for the valuable information 
which emanated from them, in the form of tech- 
nical papers, which were of considerable use to 
foundrymen in general. The representatives of 
the kindred Associations included Mr. J. Cameron 
and Mr. H. N. Davis (National Light Castings 
Association), Mr. J. G. Pearce (Director, British 
Cast Tron Research Association); Mr. A. FH. 
Mundey and Mr. Griffiths (London Local Section 
of the Institute of Metals); M. Montfort (French 
Chamber of Commerce); and Sir William Larke 
(National Federation of Tron and Steel Manufac- 
turers), who was a very good friend to the London 
Branch, and whose name he coupled with the 
toast. 
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sin =Larke, K.B.E., responding, 
emphasised that the kindred associations were 
friends bound by the link of common interest, 
and, now that we had learned the value of 
exchanging information, we were learning in in- 
dustry more than ever before that however much 
we might think we had_= discovered that was 
original we could never repay the debt in the 
present that we owed to the past. In exchanging 
such information as we had to exchange, we must 
remember that we were only bringing the experi- 
ence of each to the notice of all, and the experi- 
ence of all to ourselves. In fact, to paraphrase 
an old song and toast, ‘* The more we are together, 
the wealthier, the more important and the happier 
we shall be.’’ 

The Visitors. 

Commanver Wrtuers, C.1.K., R.1.M., proposed 
the toast of ** The Visitors,’’? to whom he extended 
a hearty welcome. Among those he mentioned 
specially were Mr. Henderson, Mr. Lea (of 
Singapore), Mr. Martin (of South Africa), M. 
Montfort (of France), Mr. Crittall, Mr. Booth, 
Mr. Perkins, Mr. Goodwin, Mr. Cameron and 
Mr. J. G. Pearce. 

Mr. V. G. Crittaun, in the course of an amus- 
ing response, apologised for having in the past 
used foundrymen in a way which was perhaps 
hardly fair. Foundrymen, he said, had often 
heen a convenient excuse, not only in his own 
husiness, but in many others which relied upon 
the foundry for their raw material. He con- 
vratulated the Institute upon the cleanliness of 
its aims and objects and upon its obviously 
genuine desire to improve the industry. He only 
wished that in many other businesses there 
existed mutual improvement associations such as 
this, shorn entirely of the other less altruistic 
considerations which were so often the only con- 
siderations which bonded the members of a trade. 


‘Importance of Research. 

Mr. J. G. Pearce (Director of the British Cast 
Iron Research Association) also responded, and 
referred to a somewhat trenchant remark made 
by Lord Aberconway in his new book dealing with 
the basic trades, to the effect that the only pro- 
phylactic against unemployment was research. 
As Director of the British Cast Tron Research 
Association, said Mr. Pearce, he too had found 


very often that industry was regarded as a sort 
of horse, and research as a kind of cart, to be 
dragged at the tail of the horse, a cart whici 


could not move until the horse was going very 
strongly. The day might come, he hoped, when 
we might see the virtue of putting the cart be- 
fore the horse. The Research Association wante | 
membership, and it wanted criticism and help, 
but it did not want criticism of the kind of which 
the burglar had complained when, having been 
charged and asked if he had anything to say in 
his defence, he had replied that the only thing 
that really offended him was ** being identified by 
a bloke what had got ‘is ‘ead under the bec- 
clothes all the time.”’ (Laughter.) There was a 
moral in that story, but he would not press it. 
(Renewed laughter.) 


The “ Sand Rat.” 

The final toast was that of ‘** The Sand Rat,’ 
which was proposed, as has been the custom for 
the last vear or two, by Mr. H. G. SomMerrie.p 
(Branch Hon. Secretary and Treasurer). Tt was 
the time-honoured custom of the London Branch, 
he said, to drink the health of the men to who 


they referred as ‘‘ the Sand Rats,’’ the¥ 
spoke of those men as ** Sand Rats”? in all 
sincerity and affection. Those men contributed 


their quota to the general well-being as much as 
did the men of science, and, therefore, the mem- 


bers of the London Branch gladly raised their 
glasses to them. He believed that the great 


esprit de corps which was so evident in the Insti- 
tute of British Foundrymen was due to the fact 
that it embraced the moulder as well as_ the 
eminent scientist, and the men who grovelled in 
the sand by day, and often by night, in order 
to produce to the engineer castings worthy of the 
name of foundrymen, must not be forgotten. 

An excellent musical programme was rendered 
during the evening, and the proceedings —ter- 


minated with the singing of the National Anthem 
and © Auld Lang Syne. 
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Seven Lean Years. 


By Scrarv Dearer. 

During the war years manufacturers of non- 
ferrous materials occupied on Government con- 
tracts were compelled to utilise immense quanti- 
ties of scrap in the production of cartridge metal, 
powder case sheets, and copper shell bands, and 
the taste for secondary metals thus acquired has 
persisted down to the present time. In the 
foundries casters grew accustomed to heats com- 
prising a large proportion of scrap material, and 
in the office selling prices were calculated accord- 
ingly. In short, scrap came into its own and 
showed what it could do. 

The boom years following the Armistice brought 
a flood of scrap of the very highest possible 
quality on to the market, and first-class material 
changed hands at what now appear ridiculously 
low prices. Shell cases without stain or blemish 
vanished into the melting pot to reappear as 
brass sheets or strip, and shell bands of high 
purity copper were run down in hundreds of ton- 
for the manufacture of India sheets. Those were 
halevon days, for business was good and _ profits 
were ample, but everything has an end, and the 
time came -prolonged, it is true, by the slump at 
the end of 1920—when ‘‘ war surplus”? began to 
show unmistakable signs of petering out. 

Slowly but surely the margin on brass scrap 
narrowed, until last year saw shell cases sold at 
prices over mixture value, and copper scrap was 
purchased at a premium over best select ingots. 


Absurd if you like, but it serves to show how 
strong is force of habit in our industrial life. 


The truth is, of course, that the war vears set 
scrap on a pinnacle of fame from which it has 
never been displaced, and it is now as much a 
commodity ‘‘ on its own’ as pig-iron or spelter. 
And so we come to the present time, when in 
the world of scrap a vivid contrast is presented 
hetween conditions in the ferrous and non-ferrous 


trades, for whereas in the former the accumu- 
lations which were amassed during the weary 
months of the coal strike are not greatly 
diminished, the state of affairs in the latter 


resembles nothing so much as famine. Germany 
‘lifted ’’ large quantities of copper and_ brass 
scrap from our market in the second half of last 
year, and many of the usual sources of supply 
were closed owing to the shortage of fuel, with 
the result that dealers are hard put to it to-day 
to find suitable material for their customers. 

There is, however, another aspect of the case 
which must not be overlooked. It has already 
been suggested that during the years of plenty 
manufacturers came to recognise that the ** best 
was always good enough,” and having based their 
foundry practice on that very sound maxim, they 
have stubbornly resisted all attempts by dealers 
to pass on anything below their standard of 
excellence. As long as there was enough and to 
spare for all concerned, such stipulation 
mattered little, but the changed conditions are 
now showing up the weak spots in the situation. 

A visit to any of the great metal sheds at large 
railway stations will illustrate the present position 
in miniature, for there the observant visitor will 
notice heaps of derelict scrap which nobody 
appears to want, and which, from its forlorn and 
neglected appearance, seems to have lain there 
for vears. As a matter of fact, it probably has. 
The cream has been skimmed off the milk for the 
past few years, and we are now reaching the 
stage when apparently manufacturers must make 
up their minds to accept a rather lower grade of 
scrap than that to which they have been accus- 
tomed in the past. 


At a rough estimate copper comes on to the 
market in the form of scrap ten vears after going 
into use as finished material, and during the later 
periods of the war very little metal was worked 
up into commercial articles. It is true that the 
‘condemned stores offered by the G.P.O. twice 
a vear provide a fairly large tonnage of wire for 


melting, but much of this material is far from 
high-class owing to oxidation, ete., and many 


buvers will not consider the bronze wire at 


any 
price. 
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The railway companies, another fruitful souree 
of supply of copper scrap in the past, are now 
compelled to study economy in every possible way, 
and material which might have been scrapped in 
pre-war days now hangs on a year or two longer 
Moreover, steel tubes have replaced copper and 
brass in many engineering enterprises, as well as 
in locomotives, and the upshot is less non-ferrous 
scrap for the trade. Turning to the shipbuilding 
industry we find that the stagnation of the past 
few vears is only now giving way. to some 
semblance of activity, but even so the number 
of ships in the shipbreakers’ hands is relatively 
tew, 

Germany, happy in the possession of several 
millions of English money paid to her for coal 
shipped to this country during the past nine 
months, is busy replenishing the stock of non- 
ferrous materials of which the war robbed her, 
and she is apparently able and willing to pay 
prices in excess of those which the British manu- 
facturer, hampered by heavy taxation and com- 
petition from abroad, can afford. 

All these factors are now bearing on the situa- 
tion in scrap metal, and recent price movements 
have reflected its growing scarcity. Buyers, with 
the recollection of the palmy days following the 
war, still expect first-class material at an ample 
margin under mixture values, but it is safe to 
say that they will be disappointed, for there is 
now no floating surplus of secondary metals, and 
the years ahead hold no promise of any relief 
in this direction. 

It has been suggested that copper ‘ returns ”’ 
every ten vears, but this is, of course, only true 
of metal that remains above ground, such as tele- 
phone wire, locomotive fireboxes, tubes, ete. By 
far the largest tonnage of the red metal goes 
in the manufacture of cable, which lies buried for 
a great many years, and the increasing spread 
of electrical installations and power schemes will 
make this proportion greater as the years go on. 
This material may be written off as lost as far 
as the scrap trade is concerned, and the tendency 
in other directions, e.g., condenser tubes and 
steam pipes, is to produce non-corrosive units 
which will give a maximum life and keep the 
material off the scrap dump as long as possible. 


Correspondence. 


[We accept no responsibility for the statements mavie 
or the opinions expressed by our correspondents. } 


Cast-Iron Pipe Makers. 


To the Editor of Tae Founpry Trape 


Srr,—The announcement was made in several 
of the newspapers recently that an International 
‘ring *’ of cast-iron pipe makers had been brought 
into operation, covering America, England, France 
and Germany, and the name of this company was 
quoted as the British firm in that “ rmg.” ~ 

The Stanton Company are the largest producers 
of cast-iron pipes in Europe, made both ceutri- 
fudgally and otherwise, and we desire emphatically 
to deny any suggestion of any financial arrange- 
ment in regard to capital, or in regard to selling 
prices, with producers either at home or abroad 

We should be glad if you would give wide pub- 
licity to this statement, bearing mind the incor- 
rect information which heen circulated 
Yours, ete., 
for Tue Stanton Tronworks Company, Limeiren, 

E. J. Fox, 


Managing Director. 


has 


December 12, 1927. 


Pwevcec, Limirep, of Mafeking Road, Smethwick. 
Birmingham, are demonstrating the merits of the 
Pneulec Royer sand-mixing machine at 290, Stockport 


Road, Ardwick, Manchester, from January 9 to 23, 
1928. 
Tur Universal System of Machine Moulding and 


Mach nery, Limited, have ¢ hanged thetr address from 
97, Queen Victoria Street, to 13 to 15, Wilson Street, 
London, E.C.2. The Clerkenwell 
1276. and the telegraph Machimould, 


phone number is 


address 


; 
¥ 
1 
q 
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Demonstration of the Ajax-Northrup 
High-Frequency Electric Furnace. 


On the invitation of Messrs. Edgar Allen & 
Company, Limited, our representative visited the 
Imperial Steel Works, Sheffield, on Tuesday week 
to witness a demonstration of the Ajax-Northrup 
furnace, the first of its type to be laid down for 
the manufacture of crucible tool steel. 

The most recent development of the high- 
frequency melting is the motor-generator type ol 
Ajax-Northrup furnace, built by the Electric Fur- 
nace Company, Limited, London. A demonstra- 
tion furnace of this type was erected by this 
firm, at Bilston, Staffs., and was used for melt- 
ing steel, brass, copper, pure nickel, nickel silver. 
aluminium, ete. The demonstrations were watched 
by Messrs. Edgar Allen & Company, who quickly 
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tion is approximately 850 units per ton of sale- 
able ingots: this figure cannot, however, be 
regarded as representative, seeing that for the 
time being the furnace is only worked inter- 
mittently; were the furnace worked to its full 
capacity output, the total cost of melting would 
he approximately the same as that of a small 
Héroult are furnace, the extra cost of crucibles 
heing about equal to that of electrodes. The life 
of the crucible is of course a most important 
factor in the economical operation of the plant 
(Morgan plumbago crucibles are employed). In 
the initial stage the life of these was very short: 
at the present time they are giving from 9 to 
12 heats, and there is every reason to believe 
that experience will enable still further economies 
to be made in this direction. 


the demonstration 
would seem 


avail- 
Ajax- 


data 
the 


the 
that 


and 
evident 


From 
able, it 


Hicu-Frequency Execrnic 


FURNACE 


FoR THE MANUFACTURE OF 


Hicu-Grape Toot 


recognised the advantages of the furnace for 
melting high-grade steel, the outcome being the 
installation at their Imperial Steel Works of the 
first plant in the world for making tool steel in 
a high-frequency furnace on a commercial scale. 
It is of the crucible type, of 400 Ibs. capacity, 
in which the metal is melted by high-frequency 
current, conducted to a water-cooled coil sur- 
rounding the crucible. By this means all the 
advantages of the old crucible process are retained, 
while no deleterious gases are’? introduced and the 
cost is greatly reduced. The mixing is also excep- 
tionally good, owing to the violent stirring caused 
by the electric currents. 

Current for operating the furnace is taken from 
the sub-station of the Sheffield Corporation at 
350 volis, 3-phase, to the auto-transformer in the 
power house at the rear of the furnace, the 
starter being of the star-delia type with full 
automatic features. The generator set consists of 
a squirrel-cage induction motor of 270 h.p., run- 
ning at 3,000 r.p.m., direct coupled to a self- 
exciting alternator of 1,200 volts. 2,200 evcles. 
The electrical portion of the plant was supplied 
by the English Klectric Company, Limited. 

For the purpose of the demonstration a 
was made of a charge of 400 Ibs. of 1.30 razor 
steel, the metal being poured in approximately 
an hour from the time of charging. In the actual 
operation of the furnace no trouble whatever has 
been experienced. The present energy consump- 


melt 


Northrup high-frequency furnace is as commercial 
as it is practical, and bids fair to have a very 
far-reaching effect on the crucible-steel industry 
as a whole, and Messrs. Edgar Allen & Company 
deserve congratulation upon their early apprecia- 
tion and pioneer enterprise. 


Alloys with High Nickel and 
Chrome Contents. 


M. Curvenanp (professor at the National High 
School of Mines at St. Etienne and head of the 
Scientific Research Department of the Société 
Anonyme de Commentry-Fourchambault et Decaze- 
ville) in the course of a lecture recently delivered 


during the ‘* Nickel Week’’* at the Conserva- 
toire National des Arts et Métiers, in Paris, 
on alloys with high nickel and chrome con- 
tents, pointed out the great variety of alloys 
which could be obtained by the additions 
of chrome, iron, tungsten, ete., to nickel, 


and the fruitfulness of the application of scientific 
methods to industrial research. After recounting 
the various properties of nickel, M, Chevenard 
described the modifications of these properties by 
means of a chrome addition. The action of 


* October 16 to 27. 
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chrome, the nature of which—he said—is both 
physico-chemical and purifying, was represented 
quantitatively by numerous diagrams relating to 
the fusibility, magnetic transformation, density, 
capability of expansion, resistance, thermo-clec. 
tric power, specific heat, thermo-elasticity, vis. 
cosity, ete., of these alloys. 

The lecturer then gave a similar explanation in 
regard to ferro-nickels, to which chrome is added. 
He showed how the action of the chrome, which 
weakens in some cases beyond a certain content, 
may be strengthened by other additions. 

In a second part of his lecture the author 
described, in regard to some of these problems, 
the solution realised at the Imphy Steel Works. 
« Elinvar,”’ which was composed in collaboration 
with M. Guillaume, possesses a modulus of elas- 
ticity independent of the temperature between 
—50 deg. and +100 deg. C. The “ Pyros’? alloy, 
which is heat-resisting, not easily oxidisable, and 
without anomaly, is employed in the construction 
of dilatometers, which, according to M. Guillet, 
have transformed the working methods of metal- 
lurgical laboratories. 

M. Chevenard also discussed thermo-electric 
couples, alloys for electric resistances, alloys 
resisting fire and corrosion, etc. By way of 
example he described the problem of glass-ware 
moulds, which is very complex owing to the 
multitude of factors involved: resistance to 
reticular fissuration, which in its turn was a 
function of dilatability that is deformation 
capacity, the thermal conductibility of the metal, 
the method of working, ete. Another factor in- 
volved is a high degree of hardness when hot. 
resistance to oxidation, suitability for obtaining 
fineness of structure when forged, ete. 

The ‘‘ Moulimphy ” alloy, produced with the 
collaboration of Messrs. Portevin and Bauret, 
made it possible to manufacture over 2,000,000 
bottles of very good appearance with the same 
mould at the Montenon glass works, whereas the 
special kinds of cast iron habitually used did not 
permit of more than 50,000 bottles heing made. 

The synthetic-ammonia process of M. Georges 
Claude involves the use of metals retaining good 
mechanical properties at high temperatures, 
while at the same time they have to resist th« 
action of chemicals. While the tubes of special 
steel used at first lasted only a few hours, tubes 
of B.T.G. alloy, prepared at the Imphy Steel 
Works, which are at present in service, have been 
in use for more than 15,000 and even as many 
as 20,000 hours without there being anything t« 
indicate that they will soon be worn out. 

M. Chevenard then described the fissuring 
corrosion of ferro-nickels in steam, a phenomenon 
physico-chemical and at the same time chemical 
in its nature. By a liberal addition of chrom« 
such corrosion can be obviated. The alloys known 
under the name of A.T.V. are absolutely immune 
from fissuring corrosion, 

(a) Steam-turbine bludes: These blades are 
exposed to superficial corrosion, to erosion by small 
drops of water, and to considerable mechanical 
stresses. The <A.T.V. alloys resist all these 
remarkably well. These alloys, used under the most 
difficult conditions for turbines with sea-water ot 
brackish water in the condensers, or for powerful 
units (50,000 kw.) at very high superheating (400 to 
425 deg. C.), never showed any trace of corrosion, 
whereas under the same conditions steels with 
5 per cent, nickel, 13 per cent. chrome, ete., were 
but short-lived. The A.T.V. alloys also resist 
erosion better, probably because of the well-known 
toughness of ferro-nickels containing chrome. 

(b) Internal-Combustion Engine Valves: These 
work at high temperatures and are exposed to the 
chemical action of the exhaust gases. It was 
therefore natural to have recourse to ferro-nickels 
containing chrome hardened by suitable additions. 
These alloys, compared even with silico-chrome or 
chrome-tungsten steels, which are frequently 
recommended, have the advantage of retaining 
longer their initial properties under the influence 
of prolonged heating. 


THE DEATH IS ANNOUNCED of Mr. E. Whitfield, who 
was chairman of MeFarlane and Whitfield, rivet 
manufacturers, Dunston. 
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Some Developments in Engineering Bronze 
Founding. 


A Paper on this subject was read by Mr. F. W. 
Rowe, B.Sc., at the second meeting of the session 
of the Scottish Branch of the Institute of British 
Foundrymen, held in the Royal Technical Col- 
lege, Glasgow. The meeting was a joint one with 
the local branch of the Institute of Metals. 

Mr. Rowe said that though the develop- 
ments and improvements which had _ taken 
place in engineering bronze-founding in recent 
years had not been so rapid as those which 
had taken place in the light alloy found- 
ing industry, nevertheless, the engineering 
Lronze-founding industry had not stood still. The 
stress of competition during the last few years had 
made it imperative that more rapid and cheaper 
methods of production be adopted. The high cost 
of bronze castings had also resulted in the weight 
being cut to the very minimum, and the stresses 
which bronze castings were now subjected to were 
such that only first-quality material was able to 
withstand them. 

One of the most important points in this branch 
of engineering was the method of melting the 
metals and alloys for casting. Good melting prac- 
tice with the use of suitable raw materials was 
half the battle, and all the time and trouble 
expended on tkis part of the process was amply 
repaid both as regards costs and the quality of 
the work produced. 

Probably 70 per cent. of the bronze melted in 
this country was melted in coke-fired pit furnaces. 
One of the main factors in the case of a crucible 
pit fire was the fuel consumption. Figures varied 
in this direction, but even the best figures for fuel 
consumption showed a very low thermal efficiency. 
He had taken figures in various foundries, and the 
best he had been able to get, working with Admir- 
alty gunmetal or a similar alloy, was about 38 Ibs. 
of coke to 100 Ibs. of metal. This represents 7 per 
cent. efficiency. Of course, these figures were 
very poor, but startling as they might seem, they 
were better than the figures obtained in steel 
melting in a crucible pit fire where the efficiency 
was about 4 per cent. 

The next most important item was, of course, 
the cost of the crucibles themselves. Here again 
figures varied as to the average life of a crucible, 
but with small pots 50 heats on an average was a 
very good life. In the case of larger pots it was 
very seldom that they were able to maintain so 
high an average. The figure generally fell to about 
35 or 40 heats. 

It would be seen from Table I that the crucible 
cost per ton represented about 20 per cent. of the 
total melting cost, and that the fuel cost repre- 
sented about 30 per cent. of that figure. Natur- 
ally, attention had been directed in recent years 


Cost of Operating a Crucible Pit) Fire 
Furnace. 


Taste I. 


Alloy, 12 per cent. Tin Bronze. 


‘Total operating time ... 93 hrs. 
Charge weight .. 160 Ibs. 
Melting time 1) hrs. 


1,200-1,250 deg. C. 
960 Ihs. (6 heats). 


Casting temperature 
Weight melted per day a 


Fuel cost per ton (38 per 

cent.) 17s, 6d 
Labour per ton... ‘ 18s. 6d 
Crucible cost per ton ... 10s. 6d 
Repairs per ton... = 2s. Od. 
Depreciation and interest Is. 3d. 


Total cost 


49s. 9d. per ton, 
both to improving thermal efficiency and cutting 
out the cost of crucibles. Most of the furnaces 
recently installed were of the non-crucible type, 
and showed a high thermal efficiency compared with 
the old crucible furnaces. 

The next most popular method of melting was 
to use the tilting type of crucible furnace, such 
as the M.R.V. or Morgan furnace. In practice 
this type did not show a great economy over the 
ordinary pit fire, the great advantage of the tilt- 
ing crucible furnace being that it could deal with 
a greater amount of metal at the one time. With 
the tilting type 600 to 800 lbs. was quite a com- 


mon capacity. In discussing all these cost figures 
he should point out that it was usually possible, 
by ‘‘ sitting over’ a furnace and keeping it in 
really first-class condition, to reduce these costs. 
But the figures he had given them were those 
obtained over a six months’ period, and he did 
not think they could be very much improved upon. 


Reverberatory Furnaces Reduce Melting Costs. 


At Huddersfield they had installed a battery 
of tilting reverberatory furnaces for the major 
portion of their production. The battery for the 
centrifugal bronze foundry consisted of three half- 
ton units and a one-ton unit. They found that 
with this type they very materially reduced their 
melting costs. They are illustrated in Fig. 1. 

Table II showed a cost sheet taken out for a 
six months’ period with a half-ton reverberatory 
furnace. The fuel cost per ton had been cut down 
Taste I].—Cost of Operating a 4-ton Reverberatory 

Furnace. 


Alloy, 12 per cent. Tin Bronze. 


Total operating time ... ... 95 hres. 
Charge weight ... 1,120 Ibs. 
Melting time 1 hr. 15 min. 
Casting temperature .. 1,225-1,275 deg. C. 
Weight melted per day . 5,600 Ibs. (5 heats). 
Fuel cost per ton 12s, Od. 
Labour per ton... Od. 
Current and repairs per ton... 3s. Od. 
Depreciation and interest per 


Total cost ... 29s. Od. per ton. 


to 12s. against 17s. 6d. in the case of the pit- 
fire type. With the reverberatory furnace, of 
course, more money had to be spent on the lining, 
but the net result, after allowing for that extra 
expenditure, was that they had been able to 
reduce their melting cost from about 50s. to about 
29s. per ton. The half-ton furnaces were giving 
about five heats per day in a 93 hours’ day, but 
that was not the maximum capacity of the fur- 
nace. If they were able to take the whole of the 
metal immediately it was ready for pouring they 
could get another heat. The first heat with the 
half-ton furnace took from 14 to 2 hours. After 
that they could get another heat about every 
75 minutes, depending on the size of the metal or 
the scrap. The one-ton furnace was chiefly used 
for remelting the turnings and borings from the 
machine shop into ingots. 

The main trouble with that type of furnace had 
been to find satisfactory lining materials, and 
methods of making the lining stand up to wear 
and tear, particularly in the fire-box. The fur- 
nace developed a very high temperature in the 
fire-box—about 1,650 to 1,700 deg. C.—and they 
had considerable difficulty in finding refrac- 
tory that would stand up to that temperature. 
They now lined the fire-box with sillimanite bricks, 
arranging the direction of the brickwork to the 
hest advantage. One of the main factors with this 
furnace was to keep the lining really clean. If 
the furnace was dirty, with slag on the sides and 
the hearth, poor results were obtained. They 
made a special effort to keep the lining in such a 
condition that they could see every brick in whe 
furnace at the end of the day. A certain amount 
of extra coke was used in that way, but that was 
taken into account in the figures given for fuel 
cost per ton. They spent 20 to 30 mins. every 
night getting the furnace heated up for this pur- 
pose, and in addition to that, every two or three 
weeks they brought the furnace up to the requisite 
heat, removed the tapping plate, and scraped it 
thoroughly to expose every brick in the furnace. 

One of the most serious competitors in the near 
future would be the electric furnace. He was 
afraid that in this country they were apt to dis- 
miss the question of electric heating too lightly. 
When one mentioned electric heating and pointed 
to the wonderful strides made in this direction in 
the United States, the most frequent remark made 
was that it was too dear in this country, and that 
only the low, price of power in America enabled 
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electric furnaces to be used. He thought, how- 
ever, that these objections were not strictly accu- 
rate. The average price paid for power for indus- 
trial heating in the States was not much lower, 
if any lower, than the price which would be 
charged by any progressive electrical undertaking 
in this country. They should remember that in 
America they had vast supplies of oil fuel, which 
could be bought at a much cheaper price than they 
could get it in this country. In Britain to-day oil 
fuel cost about 0s. per ton; in the States it cost 
about 50s. per ton. It would seem reasonable 
to suppose that oil fuel would be used more than 
electric heat if it was as good. Pretty nearly 
any electrical, undertaking in this country would 
charge less than a penny per unit for current for 
industrial heat, yet in America many people were 
paying more than that. 

The main item in the installation of an electric 
bronze melting plant was the high capital expendi- 
ture involved, and, of course, the subsequent high 
overhead charge in depreciation. In the United 
States most of the foundries were equipped with 
Detroit rocking electric furnaces, shown in Fig. 2. 

The chief disadvantage of this type was that 
it worked with single phase. It was very exten- 
sively used in the States, where between 500 and 
G00 of them were in operation at the present 
time. Table IV showed the figures for the work- 
ing of a larger type of Detroit furnace (750 Ibs.). 
Taste IV.—Cost of Operating a 750-lbs. Detroit 

Furnace. 


Alloy, 8 per cent. Lead Gunmetal. 


Total operating time per day 93 hrs. 
Charge weight ... 750 Ibs, 
Melting time 55 min. 
Casting temperature 1,200 deg. C. 

3 tons (8 heats). 


Weight melted per day ; 
Power cost per ton . 24s. Od. at 1d. per unit 


Labour per ton... 4s. Od. 
Electrode and lining cost per 
ton and maintenance €s. Od. 


Interest at 6 per cent. and 
depreciation at 175 per 
cent ... 18s. 3d. per ton. 


. 52s. 3d. per ton. 


Total cost ... 


The figures given were obtained from a large 
works in the States. If it were not for the heavy 
depreciation charges, it would certainly form a 
very economical proposition. Eight heats of 
750 Ibs. each at a penny per unit—rather more 
than was being paid—was 24s. per ton, as against 
17s. 6d. for a crucible pit-fire furnace. These 
figures were taken over a long period. The labour 


Operating Induced Draught 
Furnaces. 


Alloy, 12 per cent. ‘Tin Bronze. 


of 


Crucible 


TABLE 


Total operating time ... = 
Charge weight ... 400 Ibs. 
Melting time “a . 1} hrs. 

Casting temperature ... 1,200-1,250 deg. C. 
Weight melted per day .. 2,000 Ibs. (5 heats). 
Fuel cost per ton (35 per 


cent.) 16s. Od. 
Labour per ton... — 188. Od. 
Crucible cost per ton ... .. 128. Od. 
Current and repairs per ton... 2s. 6d. 
Depreciation and interest per 


Total cost 50s. 6d. per ton. 

required for an electric furnace was very little, one 
man being able to work a 750-lb. furnace with- 
out any trouble. All he had to do was to put 
the metal in, switch on the current, and keep it 
properly adjusted. The lining cost was heavy, 
but against that they had no crucibles to pay for. 
Electric plant was certainly the cleanest they could 
wish. Apart from that, there were certain other 
advantages which could not be put into figures. 
The working conditions were certainly much 
better, for there were no ashes and no gaseous 
fumes. Regarding the heavy depreciation figure, 
of course, the makers of the furnace would insist 
that the figure shown was much too high, and 
that their furnaces would last longer than seven 
vears; but in dealing with this plant one was 
always faced with the fact that fairly radical 
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improvements would probably be made in the next 
few years, rendering existing plant obsolete. 

Melting practice had a considerable influence on 
the quality of the metal produced in _ bronze 
founding. Probably the most important factor was 
the speed with which melting was conducted. 
Rapid melting was the main factor, and the fur- 
nace which would bring down the heat in quick 
time should be regarded with favour. During any 
commercial melting process a certain amount of 
oxidation was bound to take place, no matter what 
kind of fuel was used. He had never yet seen a 
melting furnace which had anything like a reduc- 
ing or neutral atmosphere. There was always an 
oxide formation, and it was very difficult to get a 
truly reducing atmosphere. The longer the metal 
was exposed to the furnace atmosphere the 
greater the amount of oxidation. It was, of 
course, possible to effect some improvement by-the 
use of de-oxidants, but it was better to avoid 
oxidation. 

There was also the question of gas absorption 
in a bronze. It was obvious to presume that 
the metal which was longest in contact with 
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the quality of the metal being poured. It could 
be safely said that with the ordinary alloys, 
where casting temperature and conditions were 
correct, no tin sweat should be seen on the sur- 
face, and it should be the object of every bronze 
founder to see that his metal conditions were 
such that no tin sweat appeared. He did not 
insist that because a runner or riser had tin com- 
pound beads on it it was scrap, but it would be 
found that the general properties of the metal 
would not be the best of which the alloy was 
capable. The risers and runners should have a 
hollow surface. They should not be convex. 

Mr. Rowe showed a fracture of a half-bearing 
sand casting. The fracture was obtained by 
squeezing the half bearing in a_ vice. Some 
might insist that such a fracture was entirely 
due to gas absorption. He could not agree, and 
he certainly thought that oxide inclusions had a 
serious influence. 

Micro sections of several fractures were shown. 
In the first, films of oxide, which caused an inter- 
granular fracture, could clearly be seen. The 
fracture would take place quite easily along these 


A Barrery or 


REVERBERATORY FURNACES INSTALLED AT THE Works oF Messrs. Davin 
Brown & Sons, Limitep, 

the fuel would be liable to absorb most gas. There films. The second showed the same sample 
was a fallacy that the metal in the interior of a lightly etched. It could be seen where the holes 
crucible was protected from gaseous absorption. were compound the high tin had disappeared, snd 
He did not think that any material amount of the thin films running round each crystal 
protection®fagainst gaseous absowption was given by boundary. The third showed more clearly some 
the ordinary crucible. The effects of oxidation oxide inclusions in another sample. It showed 
and gas absorption were somewhat difficult to slag inclusion, which resulted in a fracture at 
differentiate, and much research work was needed very low stresses. 

before it could be dogmatically stated which of | To avoid such troubles, several standard rules 


the many troubles in bronze founding were due 
to liberation and absorption of gas. If one 
attempted bronze founding with dirty raw 
materials and with slow melting, coupled with 
exposure to the atmosphere, one was certain to 
encounter trouble. They had arrived at a stage 
when they could state with certainty that a high 
proportion of ingot copper in any charge would 
result in troubles due to gas liberation or gas 
absorption. This was now generally attributed to 
the practice of copper founders in leaving a fair 
proportion of oxide in the copper. This, of course, 
was done to enable them to cast a clean-looking 
ingot. 

In alloys with a high percentage of tin, parti- 
cularly if phosphorus was present, inverse segreya- 
tion or tin sweat was a very valuable guide to 


should be observed. Whether one was melting 
in a pit-fire crucible or in a non-crucible furnace, 
one should make sure that the container was very 
well heated before charging the metal, to ensure 
rapid melting. This would not give low fuel 
consumption, but it was preferable in the long 
run. In the case of Admiralty gunmetal the 
temperature should be 1,300 to 1,400 deg. C. 
before any metal was added. It was the practice 
in his works to get the pot up to a white heat, 
to ensure rapid melting on the first heat. 
They also avoided far possible high 
percentages of a new metal. They preferred 
25 to 30 per cent., unless they were 
using electrolytic copper. They also avoided as 
far as possible light scrap, and if they had any 
dirty serap which had to be worked up, they 


as as 


DeEcEMBER 15, 1927. 


always sand-blasted it, or melted it into ingots 
and refined it before using it in the actual charges 
for casting. They had tried a great many fluxes 
from time to time, but had found them more 
trouble than they were worth. They relied on 
a good covering of charcoal to prevent any sur- 
face oxidation when melting. 

Apart from these questions of oxide and gas 
inclusions there were the questions of running 
conditions, casting temperature, and runners and 
risers. If they required castings of high strength 
and good physical properties generally, correct 
casting temperature was important, but it could 
not be considered by itself. [t was not possible 
to give a definite casting temperature for any 
particular alloy, because a great deal depended 
on the size and shape of the casting, and the 
conditions under which the metal was being run. 
What really mattered, and what was rather diffi- 
cult, was to find out at exactly what temperature 
the mould was filled. The ideal to achieve when 
casting evenly distributed sections was that the 
mould should be filled with molten metal at the 
same temperature. That was rather difficult: 
but a great many scrapped castings could be 
attributed to the mistake of having the metal in 
the mould much hotter at one point than another. 
In this matter they had a very easy guide in the 
grain size of the metal. 

The grain size of every alloy under a definite 
standard set of conditions varied, of course, with 
the casting temperature. The higher the cast- 
ing temperature, the longer the period of solidi- 
fication, and the larger the grain size. Tf the 
casting were machined, one could nearly always 
tell the size of the grain without having to des- 
troy the casting for that purpose. A great many 
troubles were due, for instance, to the metal 
heing at the correct temperature when it entered 
the runner, but being too cold somewhere else. 
When casting an uneven section it was still more 
difficult to fill each part of the mould with meta! 
of the correct temperature. It was necessary to 
see that the period of solidification in each sec- 
tion was such as would give a metal of good pro- 
perties. The lighter sections of the mould should 
he filled with metal of a higher temperature than 
the heavier sections. 

The grain size of any alloy was intimately con- 
nected with the strength of that alloy, and a 
vreat deal of useful work could be done by con- 
trolling the grain size, just as it was controlled 
in the heat treatment of steel. 


Centrifugal Casting of Bronze. 

Most of this work done by his firm was bronze 
or phosphor bronze for wearing surfaces, and he 
supposed that most of them were familiar with 
the general constitution of such alloys. The 
composition of such metals was fairly well stan- 
dard. They consisted of plain tin-bronze, with 
11 to 12 per cent. of tin, and with or without a 
certain proportion of phosphorus. The idea in 
using phosphor bronze was to get a metal with 
mixed crystals—crystals of different hardness. 
In such metal the tin compound was the hardest, 
and its crystals were embedded in a soft alloy 


matrix. The theory was that these hard particles 
took the load and resisted the wear, while the 
soft metal hedded down and allowed the bronze 


to adjust itself to any inequalities of the surface 
against which it was working. Whether that 
theory was true in every detail he was not pre- 
pared to say, but certainly the friction of bronze, 


working against steel, was considerably lower 
than any other alloy which had been found, 
except white metal, which was too soft. 

One or two impurities had to be avoided. Zine 


should sometimes be kept out of the mixture. 
The effect of zinc was to increase the hardness of 
the softer portion, and thus lessen the difference 
between the hard and soft portions. Lead was 
a valuable addition if one could permit the low 
yield point, which resulted, and the lower general 
physical properties. The lead formed soft pockets 
and softened the matrix, making a greater differ- 
ence in hardness between the general body and 
the hard spots, 

The effect of phosphor on phosphor-bronze was 
not quite clear. At the Huddersfield works they 
had recently favoured a very much lower content 
of phosphorus than was commonly use. Jt was 
thought formerly that the hard particles of phos- 
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phide of copper were in general responsible for the 
good frictional qualities of phosphor-bronze, but 
recent research had shown that the hard particles 
of phosphide of copper were by no means as hard 
as those of tin compound, and that phosphorus had 
a serious effect on the shock strength of such alloys. 
They preferred tin to phosphorus as a hardener. 
It was also slightly better as regards wearing. 

Phosphor-bronze had quite good physical proper- 
ties, having a tensile strength of 18} tons per 
sq. in., and an elongation of 30 per cent. Most of 
his firm’s work was automobile worm wheel blanks. 
These were not easy bronze castings to make, par- 
ticularly in the centre. The roots of the teeth 
represented the very centre of the casting, and 
therefore, that portion of the casting which was 
likely to be unsound. In the old days they were 
faced with a considerable proportion of scrap, 
although some of the defects were not very ap- 
parent. They would readily appreciate the fact 
that the very heart of the casting was the most 
likely part to be faulty in the direction of porosity, 
and to overcome this difficulty of slight porosity 
they had cast these blanks with a chill round the 
periphery. 

This method of casting improved matters con- 
siderably. It was certainly a decided improve- 
ment over a sand casting. Chilling the outside, 
however, had one or two disadvantages. It was 
liable to cause the outside portion of the wheel 
blank to be sound at the expense of the inner 
portion, and while a small amount of porosity and 
unsoundness was not a very serious feature, it pre- 
vented them from lightening the design. Another 
disadvantage of chill casting was that the differen- 
tial rate of cooling resulted in a structure which 
was not the best of which the alloy was capable. 

Naturally, from chill casting with a ring on the 
periphery they progressed to casting these wheel 
blanks in a complete steel mould, except that it 
had a sand core. While this improved the pro- 
perties of the alloy as regards structure and den- 
sity, and general soundness, it proved hardly a 
commercial proposition. The chief trouble in at- 
tempting to die-cast phosphor-bronze was the diffi- 
culty of providing sufficient feed for the rapidly 
contracting metal, and they found that the tem- 
perature at which the metal had to be poured, ana 
the temperature to which the moulds had to be 
heated, was such that they lost some of the advan- 
tages of chill casting, in that the grain size was 
larger than generally occurred in ordinary chill 
casting. 

From that they proceeded to centrifugal casting. 
There were two considerable advantages in cen- 
trifugal casting. First, the smaller grain size. This 
was apparently due to the fact that the metal was 
kept in a state of agitation during the whole 
period of solidification. Some people were inclined 
te attribute the good qualities of centrifugal cast- 
ing to the fact that the casting was made in a 
steel mould; but the grain size was very different 
from that of an ordinary die casting. That, he 
helieved, was due to the constant stirring up of the 
metal while it was cooling. The second advantage 
of centrifugal casting was that the feeding was 
automatic. They were forcing metal in to fill up 
the cavities during the whole period of solidifica- 
tion. The actual pressure developed in the pro- 
cess his firm was using was about 50 Ibs. per sq. in. 
By this process they did away with the troubles of 
liquid contraction. 


New Developments. 


One of the most important items in bronze 
founding to-day was the present high price of tin, 
and the price was likely to remain high for some 
little time. A good many efforts had been made 
in recent years to find a substitute for tin, and 
one or two metals or alloys gave great promise of 
success. Americans, with their great fondness 
for nickel, were using a large amount of that 
metal in place of tin for most of their quantity 
production work in bronze. The standard phos- 
phor-bronze such as was used for chill-cast bronze- 
hearings was now being made in the United States 
with between 2 and 3 per cent. of nickel, the tin 
content being cut down by 1 or 1} per cent. He 
had recently received results of long-service wear 
tests with this bronze having the nickel content, 
and it certainly seemed from these results that 
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the nickel had a definite advantage. The addi- 
tion of nickel to bronze or phosphor-bronze raised 
the tensile strength and hardness. The _ nickel 
also appeared to give a higher fatigue strength in 
service, 

Very good results had recently been obtained 
from some of the aluminium-nickel-copper 
alloys. These alloys had per cent. of 
aluminium, and 5 per cent, of nickel, and the 
rest was copper, with a few small differences. 
These alloys had been investigated in recent years, 
but they did not seem to have been adopted com- 
mercially except in one or two cases. Of course, 
aluminium bronze generally formed a_ strong 
temptation, and gave on test very high physical 
properties; but an ordinary aluminium bronze 
was very difficult to cast. It had been found 
that with a lower aluminium content and a prac- 
ticable amount of nickel—4 to 5 per cent.—the 
difficulties in founding were very little, if any, 
greater than with ordinary bronze, particularly 
if silicon and manganese were added to the alloy. 
An alloy now with 0.4 per cent. of silicon, 
in addition to 7 per cent. of aluminium 
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a reverberatory furnace was certainly no higher 
than with a crucible furnace. In melting phos- 
phor-bronze cuttings into ingots they had a melt- 
ing loss of 0.8 per cent., and 0.3 per cent. when 
melting ingots for casting. That figure was, of 
course, the total metal loss, and was taken from 
the total stock returns to the store for each bat- 
tery of furnaces. One could not melt a ton of 
metal and then weigh it. These figures were over 
long periods with two types of furnaces. There 
was no reason why the reverberatory furnace loss 
should be higher, because any oxidation that took 
place took place just the same in a crucible fur- 
aace, Provided one kept the oxidation loss low, 
there was no reason why the melting loss should 
be higher. In actual practice they had never 
found the difference in melting loss to be appre- 
ciable. That was their fear when they first in- 
stalled these furnaces. They put in a big furnace 
first, and watched it carefully for twelve months 
before installing the others. 

Mr. F. Hupson said that three points dealt 
with by Mr. Rowe had interested him very much. 
The first was the comparison of melting costs. 
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and per cent. of nickel, was regularly 
giving tests of 35 to 40 tons, and had none 
of the disadvantages of manganese bronze as re- 
gards being easily corroded. It gave good work- 
ing qualities, though not as good as_phosphor- 
bronze, and their efforts were being directed to 
improving the bearing qualities of such alloys. 


DISCUSSION. 


Mr. Lonepen said that Mr. Rowe had shown 
that the cost of the ordinary pit fire furnace was 
remarkably low, and after all that was the cri- 
terion. While one could see the value of the 
electric furnace, one had to have some regard to 
the question of cost. 

Mr. Dickie raised the question of the compari- 
son of costs between the ordinary pit fire and 
the reverberatory furnaces—49s. to  29s.—which 
was £1 per ton of difference. One per cent. of dif- 
ference on the melt would just save that. How 
did these figures come out? 

Mr. Rowe said that that was a point they were 
very much afraid of when they put in reverbera- 
tory furnaces for bronze melting, and they had 
taken very careful tests, The melting loss with 
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In working out the cost of these various furnaces 
the actual melting cost was certainly of value, 
but in his opinion it was not the most important 
point in a foundry. The melting cost alone was 
no criterion to the actual fouudry efficiency. For 
instance, cheap melting costs might result in an 
increased yield of defective castings, with a con- 
sequent reduction in general efficiency. With the 
Detroit electric furnace the melting cost was in 
fair comparison to the melting cost with the 
ordinary pit crucible fire, yet the melting loss in 
the electric furnace would be less than in ordinary 
crucible melting. Another important point in 
electric melting was that the metal, in his opinion, 
had better physical properties. Gas penetration 
was less, and the need to ingot the raw material 
before final remelting was unnecessary. All these 
factors were bound to have a definite financial 
value. He was very much interested in the 
Detroit electric furnace because at the present 
time his own firm, Messrs. Glenfield & Kennedy, 
Limited, were about to place an order for one of 
these units. They had considered a reverberatory 
turnace, but thought that with it gas penetration 
would be as bad as with the crucible furnace, or 
worse, and they wanted to overcome gas penetra- 
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tion as much as possible. 
considered. 

The other point he wished to raise was in con- 
nection with grain size. Mr. Rowe had stressed 
the fact that it was most important to control 
the grain size in casting, and he would like further 
to stress that point. His firm’s largest output 
was in manganese bronze, and they made a daily 
practice of taking a micro-section of every heat 
and rejecting the material if the grain size was 
over a certain limit. 


This point should be 


Aluminium Bronze. 

Regarding Mr. Rowe’s later remarks about 
aluminium bronze, his firm had been doing tests 
with that material. The compositions were just 
the plain aluminium-copper-iron alloys, and 
considerable trouble was experienced in melting 
and casting. When these factors were eliminated 
the resulting alloy was remarkable in its pro- 
perties. They could get a tensile strength of 35 
tons per sq. in., with an elastic limit of 18 to 21 
tons per sq. in., with 30 per cent. elongation on 
2 in., and an Izod impact test of 40 ft. lbs. In 
manganese bronze although a tensile strength of 
35 tons per sq. in. could readily be obtained, the 
elastic limit was only about 14 tons per sq. in., 
with an impact test of about 30 ft. lbs. Com- 
parison of these test figures showed the remark- 
ably improved torsional and fatigue resisting 
properties of aluminium bronze. 

Mr. Rowe replied that in regard to the point 
raised about melting loss, when his firm were 
considering whether to put down reverberatory or 
electric furnaces, they had to take into considera- 
tion the fact that the greater part of their work 
was in tin bronze. The melting loss was never 
great with tin bronze. He did not think the 
Detroit furnace showed any advantage in this 
respect. As regards gas absorption, he did not 
think there would be as much difference between 
the electric and the reverberatory furnace as 
Mr. Hudson had suggested. He was interested 
to hear that there was a bronze foundry in this 
country that was putting in a Detroit electric 
furnace, as it was a type that was doing good 
service in the United States. The costs of melt- 
ing were not lower than with the pitfire furnace. 
but against that they had the advantages of no 
ashes and better working conditions. With refer- 
ence to the remarks made about aluminium bronze, 
the difficulties of founding were very great, but 
if the aluminium content was brought down to 
about 7 per cent. and nickel was added, most of 
these difficulties would be overcome, and _ they 
would get as good if not better physical properties. 
Work on this group would be well repaid. 

Chills and Grain Size. 

Dr. Hyman said he wished to associate himself 
with Mr. Rowe’s remarks in connection with the 
production of sound castings in copper-tin alloys. 
It was better to have the melting conditions 
correct than to alter the chemical composition of 
the alloy. It was quite common among foundry- 
men when they were in difficulties to alter the 
composition rather than devote more attention 
to the melting conditions. With reference to the 
grain size on the castings shown, he would like 
Mr. Rowe, to explain why in chilling the sand 
casting one got a coarser grain size next to the 
chill. One would expect a finer grain structure. 
This was also borne out in the castings which were 
made in an automobile worm wheel blank chill 
mould. These castings all showed a coarse grain 
size. Had Mr. Rowe tried the effect of heat treat- 
ment on any of these coarse grain structures? 
Mr. Rowe had made no remarks about the actual 
costing with the centrifugal process. Did that 
process increase the price of this casting in pro- 
portion to the better mechanical results obtained ? 
He was interested in the use of nickel in these 
alloys. There was no doubt that nickel produced 
its good effect by causing a finer grain structure. 
It was possible by using some other high melting- 
point metals to get the same effect. 

Mr. Rowe replied that the large grain size of 
the die casting was due to the fact that it was 
necessary to cast at a very much higher tempera- 
ture than in the case of a centrifugal casting. 
This increased the period of solidification, so that 
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the casting would feed itself. Similar remarks 
applied to castmgs with a chill on their periphery. 
It was necessary to cast at a higher temperature 
than in the case of a plain sand casting, which 
produced the large grain size. He was afraid 
that heat treatment of bronze was of very little 
value for bronzes that had to stand wear. Really 
there should be no tin compound present at all. 
It should all be in solution, and the effect of heat 
treatment was to take away the biggest part of 
the tin compound into solution, thus spoiling that 
hard and soft structure which was an essential for 
wearing qualities. 

Mr. ARNOTT, moving a vote of thanks to Mr. 
Rowe, said he would like to commend his Paper 
to those members of their own Institute who were 
always asking for practical Papers. They always 
had difficulty in getting Papers from the people 
who were actually doing the job. 


The Rough Copper Position. 


By ‘ ONLOoKER.”’ 


The stocks of rough copper in official warehouses 
at October 31 were returned at 13,436 tons, the 
lowest figure touched since 1922, and some 18,000 
tons below the total at the end of last year, while 
stocks at December 31, 1925, were approximately 
four times as great as they are to-day. One result 
of this diminution of rough copper tonnage has 
been to establish a backwardation on the standard 
copper market in place of the contango which has 
been usual for many years past, while the rapid 
appreciation in values has narrowed the margin 
between Standard copper and electrolytic to about 
£5. Publication of the October stock figures 
caused a sharp jump in the price, and between 
September 30, when cash stood at £53 7s. 6d., and 
November 2, a rise of £4 10s. was registered, while 
at the time of writing a further appreciation in 
values appears to be inevitable. During the same 
period the Metal Exchange quotation for electro- 
lytic was increased by only £1 12s. 6d. in spite 
of steady buying by consumers in Europe. On a 
conversion basis it is hard to see how rough copper 
can be anything but overvalued at its present 
price, for even allowing the rebate of 30s. per ton 
allowed from the contract price of standard copper 
under the Metal Exchange rules, and adding to it 
the pro rata allowances for deficient produces 
below 97 per cent. and down to 94 per cent., the 
cost of refining such material to the degree of 
purity attained by best select and electrolytic 
brands would be prohibitive. Imports of rough 
copper into this country during the present year 
have fallen considerably below the tonnage of 
1926, and so keen has the competition become in 
Europe to secure reliable brands of Bessemer from 
Africa and Chile, that prices only about £3 below 
the wire bar quotation have been asked and paid 
by consumers in their anxiety to cover their re- 
quirements. Scrap copper is also scarce in 
Europe, but particularly so at the moment in 
Britain, and, pending the arrival of Bessemer 
supplies in the New Year, buyers have been com- 
pelled to take up warrants of English standard 
copper and make the best of a bad job, for much 
of the material is low grade stuff and costly to 
convert. Earlier in the year the seaboard ware- 
houses at Liverpool, Swansea and Newcastle were 
heavily drawn upon to provide shipments to France 
and Italy in connection with sulphate making, and 
the bulk of the rough copper remaining on warrant 
is housed in the Midlands, which means that the 
northern refineries must face an additional item 
of carriage before receiving the metal. Although 
world supplies of copper are undoubtedly equal to 
the present or any likely future demand, there 
appears to exist at the moment a_ sectional 
shortage, which is causing a serious depletion of 
our holding of rough copper in this country. 
Forming as it does the basis of dealings on the 
standard market, this reservoir must be regarded 
as of prime importance, more especially since the 
formation of Copper Exporters’ Incorporated trans- 
ferred much of London’s predominance in the 
world of copper to the United States. Compared 
with the electrolytic quotation standard copper is 
already priced too high, and signs are not want- 
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ing that something like a scramble for supplies 
will develop should warehouse tonnage be much 
further depleted. London standard copper quota- 
tions have always been looked up to as reflecting 
with reasonable accuracy the world position of 
the metal, but such a reputation must suffer 
should heavy inroads on the ‘‘ real’’ backing of 
the market compel a distortion of the price. 


Where the Copper Goes. 

Copper has recently confounded the pessimists 
by rising £6 in as many weeks, during which 
period heavy sales have been made from America 
to Britain, France and Germany. At the same 
time the great reservoir of scrap material has 
been drawn upon, and in spite of the large 
quantities of dismantled Post Office wire, ships’ 
pipes and miscellaneous stuff which is always 
available, merchants have been hard put to it 
to keep their customers supplied. 

Last year the world produced well over e 
million and a half tons of copper, and this year 
is not likely to fall behind, for although con- 
sumption in America has fallen off Europe is 
using a good deal more. Britain accounted for 
142,000 tons of copper last year, the biggest figure 
reached since the war years, when we nearly got 
up to a quarter of a million, and more than 1921 
and 1922 added together. America, as well as 
being the world’s biggest producer, can also take 
care of nearly two-thirds of the production, her 
total consumption for 1926 being well above 
800,000 tons. 

Post Office wire is cited above as providing the 
bulk of secondary copper for smelting, and it is 
therefore not surprising to learn that very nearly 
half of the world’s total tonnage is used in con- 
nection with telephone and telegraph service anc 
electrical installations of all kinds. Bearing in 
mind that a ton of copper makes about twenty 
miles of the overhead wire in common use in 
this country, it can be realised what immense 
extensions and replacements take place every year 
in this direction. 

In this country alone the G.P.O. disposes of 
about a thousand tons of copper wire scrap and 
a similar quantity of bronze every year, which 
at the rate of twenty miles to the ton would 
represent 40,000 miles of replacements annually. 
Allowing for a proportion of thicker gauge wire 
and cable (which, of course, is composed of 
strands of plain wire), it would probably be safe 
to say that the Post Office replaces 20,000 miles 
on an average from January to December. 

Something like 10 per cent. of the world’s 
copper goes to the motor-car manufacturers, while 
perhaps half that quantity is absorbed for build- 
ings and nearly as much is used for gunmetal 
bearings. These gunmetal bearings are replaced 
every few years, and being composed of an alloy 
in which tin is present, are usually remelted for 
remanufacture. In pre-war days, when European 
countries were competing in a race for naval 
supremacy and the shipbuilding industry generally 
was more active than to-day, marine requirements 
accounted for much copper which enters into the 
manufacture of brass condenser tubes and plates, 
boiler tubes, steam piping, and all that para- 
phernalia of gleaming brass’? for which our 
ships are so famous. 

The coming of wireless has, of course, provided 
a fresh outlet for copper, and probably nearly 
10,000 tons is required annually in the making 
of receiving sets and accessories. The ever 
increasing use of electricity in our homes means 
more copper wire and a greatly increased call for 
copper fires, kettles, ete., while, on the other 
hand, the gradual elimination of gas and the 
penny-in-the-slot meter may mean less copper for 
coinage purposes! Another market of compara- 
tively recent growth is the safety razor, which 
with the exception of the blade is made entirely 
of brass, and may account for anything from two 
to three thousand tons of copper every year. 

To give a list of every article, commonplace and 
little known, of which copper forms the whole or 
a component part would fill a newspage; but one 
thing seems certain, and that is the ever increas- 
ing use of the metal and the certainty that with- 
out it civilisation as we know it to-day would he 
impossible 
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Centrifugal Castings for Diesel Engines.* 


By J. E. Hurst. 


Apart from certain isolated instances where 
steel and aluminium alloys are used, the principal 
parts of internal combustion engines, viz., the 
cylinder liner, cover, piston and piston rings, are 
generally made of cast iron. It is practically 
true that cast iron is almost universally used for 
these purposes. The properties of cast iron as 
a material for the construction of these parts 
has been the subject of very critical review and 
experiment, particularly as a result of the exact- 
ing demands of some of the more recent designs 
of Diesel engines. 

The liner and the piston ring drums from which 
the piston rings are turned are more or less plain 
cylindrical castings. It is a matter of considerable 
astonishment to many engineers, how difficult it 
is to make a plain cylindrical casting, particu- 
larly when the casting is required to be machined 
all over, and to finish without any trace of 
unsoundness or surface blemishes. The difficulty 
in the production of castings perfectly sound 
is a general one, and these difficulties in 
cylindrical castings are increased by _ the 
type of special iron usually desired in such 
articles as cylinder liners and piston-ring drums, 
and also by any slight increases in the com- 
plexity of the shape of the castings occasioned 


ENTRAPPED 


Fad SLAG 


DIRECTION OF METAL RISING IN THE MOULD 


A 


Fic. 1. Fie. 2. 


by the introduction of comparatively simple 
additions in the way of flanges, ribs, lugs, bosses, 
ports and waterway passages. 

In order to make these difficulties understand- 
able it is necessary to consider briefly the progress 
of cooling and solidification of such castings. 
Such castings are generally cast vertically, but 
whether cast vertically or horizontally, the mould 
itself consists of an annular cylindrical cavity in 
sand which is filled with liquid cast iron in the 
process of casting. Certain initial difficulties 
arise largely from the method in which the molten 
metal is introduced into this cavity. Two typical 
examples by way of illustration might be given. 
For example, in the case of cylinders cast verti- 
cally in which a downgate runner is used, allowing 
the molten metal to enter the bottom of the mould 
and rise up, there is a danger of unsoundness 
arising from the dirt and washings off the face 
of the mould being entrapped in the rising metal 
in the manner indicated in Fig. 1. This can be, 
and is, of course, overcome by top pouring. 
There is always a danger of dirt and similar 
material being collected in re-entrant portions of 
ribs and flanges on the rising side, as indicated 
in Fig. 2. As can be readily imagined, these 
defects in a small degree are only brought to 
light after the casting has been completely 
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machined, and whilst they are what might be 
described as mechanical defects they are a type 
of defect which must in the ultimate be ascribed 
to the method of casting. 

The inherent defect of unsoundness in castings 
takes the form of internal porosity or sponginess 
and blowhotes, and such unsoundness is the most 
important. difficulty which confronts the founder 
in the successful production of castings. From 
the engineer’s point of view unsoundness in any 
form is a most annoying defect in that it is 
usually revealed only after he has spent con- 
siderable time and money in machining the 
castings. 

The modern view as to the cause of such inherent 
unsoundness and the view which is rapidly gain- 
ing ground is that it is to be ultimately ascribed 
to the manner in which the molten metal solidifies 
in the mould. The older view ascribing unsound- 
ness, particularly that due to blowholes, to the 
gases evolved from the mould as a result of the 
contact with the hot metal is being steadily super- 
seded. It has always been difficult to understand, 
except in the very obvious case when molten 
metal is poured into an exceptionally wet mould, 
how the mould gases could penetrate into the 
interior of the casting through the solid walls 
which must be formed almost instantaneously after 
the metal is introduced into the mould. 

The modern views on the question are more 
readily understandable when the true character 
of liquid cast iron is realised. Liquid cast iron 
is really very much like soda water and contains 
a large quantity of dissolved gases. Even in the 
solid state it is quite common to find cast iron 
containing three times its own volume of dis- 
solved gases, which incidentally consist of hydro- 
gen, nitrogen and the oxides of carbon. Exactly 
as in other liquids, the solubility of these gases 
is greater in the liquid state than in the solid 
state and furthermore, the solubility is lessened 
with increasing temperature. The presence ot 
these dissolved gases is an important factor and 
they are undoubtedly responsible for by far the 
greater majority of cases of unsoundness in 
castings, 

The behaviour of the liquid metal on cooling 
from the molten state in special respect of the 
dissolved gases can be followed clearly by bearing 
the above facts in mind. The liquid metal at the 
time of casting may or may not be saturated with 
dissolved gases. As the temperature falls the 
solubility of the gases increases and the amount 
of gas in solution becomes considerably less than 
the saturation value until the casting commences 
to solidify. At this point, owing to the marked 
decrease in solubility accompanying the change 
from the liquid to the solid state, the gases are 
evolved from the solidifying portion of the mass 
and becomes more and more concentrated in the 
remaining liquid portions. As solidification pro- 
ceeds the gases concentrate in the last remaining 
portions of the liquid metal, and these contain the 
whole of the dissolved gases in excess of the 
difference in solubility between the liquid and 
the solid state. It may be that the concentration 
of these gases in the manner indicated results in 
the saturation value being reached in the last 
portions of liquid metal in which event the excess 
gases will be evolved and blowholes and unsound- 
result. 

Now let us imagine this taking place in a 
cvlinder-liner mould. The mould full of liquid 
metal containing gas commences to solidify prac- 
tically simultaneously on both the external and 
internal surfaces, and solid walls or shells of 
metal are formed with the liquid metal remaining 
in between. As the solid metal increases the gases 
are concentrated in the still remaining liquid por- 
tions of the metal in the centre of the radial 
thickness of the casting, and if the concentration 
reached is high enough, the gases evolved must 
either find their way out through the whole length 
of the casting or be entrapped in the radial thick- 
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ness of the wall. 
Fig. 3 (A). 

In an exactly identical manner there is a ten- 
dency for those constituents which are insoluble, 
such as manganese sulphide, to segregate into the 
last portions of the liquid metal to solidify, and 
for the same reasons, all the segregations are to 
be found in cylindrical castings in or about the 
centre of the radial thickness. 

With the possible exception of some of the type- 
founding alloys, cast iron (in its ordinary com- 
mercial grades) has the lowest total shrinkage 
of commercial casting alloys. This is one of the 
fundamental properties of cast iron which goes 
to make it the most successful alloy for casting 
purposes. In spite of this, cast iron undergoes 
an appreciable amount of total shrinkage in 
volume in changing from the liquid state to the 
solid state. This shrinkage in volume makes its 
presence felt in the production of castings by its 
tendency to produce a condition of unsoundness 
technically described as ‘‘ Piping.’’ The forma- 
tion of piping in cylindrical castings can be 
readily understood from the brief description of 
the solidification of such castings given above. 
The marked difference in shrinkage due to the 
change from the solid to the liquid condition is 
made good in the first layers to solidify by the 
withdrawal of sufficient molten metal from the 
remaining liquid metal in the centre. The con- 
tinuance of this results in a state of affairs in 
which final solidification takes place with insuffi- 
cient metal to completely fill the centre portions ; 
hence the contraction cavity or pipe as indicated 
in Fig. 3 (A). 

Fortunately the troubles that arise from the 
solidification of liquid metal in cylindrical moulds 
can be surmounted largely by the use of a feeder 
head. This takes the form of an extension in the 
length of the casting and is usually arranged to 
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be of a greater mass, with the result that the 
metal in this portion is the last to solidify, main- 
taining a free liquid path for the gases of super- 
saturation, and making good the supply of metal 
for the shrinkage deficiency. 

Whilst the feeder head has the effect of gener- 
ally removing all tendeney to such visible unsound- 
ness as blowholes and marked porosity, it does not 
remove all traces and character of unsoundness. 
It is well known to all engineers that in machin- 
ing evlinder liner castings, even though visible 
unsoundness is not present, the further the 
machining approaches the centre of the thickness 
the more coarse grained the material becomes, the 
strength properties fall off considerably and the 
tendency to porosity increases. There is no doubt 
that the phenomenon of the segregation of the 
dissolved gases plays an important part in the 
production of this condition, and in spite of the 
absence of visible local blowholes and unsoundness 
it is possible that the open tendency is of a similar 
nature to the general unsoundness referred to 
above, and is partially due to the segregation of 
the dissolved gases. 

The other principal factor in the production of 
this condition is the variation in the rate of cool- 
ing. As the interior of any solidifying mass of 
metal is approached the rate of cooling becomes 
slower. The slower rate of cooling is invariably 
accompanied by the formation of larger crystals 
or grains, and hence the grain size is larger in the 
interior portion. There is also a change in the 
composition due to this same fact, and there is a 
tendency for there to be less combined carbon and 
more graphite as the centre is approached, 
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Whilst the general tendency to unsoundness 
towards the centre can often be observed in the 
fracture it is essential to point out that there is 
no priori reason why it should be visible. 
Obviously its visibility depends upon the extent 
of the tendency to unsoundness in the first place, 
and we may only expect to see it in the fracture 
when the extent is great. The real criterion lies 
in the mechanical strength determinations, and 
when these are examined, particularly by such a 
sensitive method as the ring test to be described 
later, this tendency is revealed. An example is 
given in Table 1, 

TaBLe I. 


No. of 


sample. | (tons per sq. in.) Composition of casting. 
14.5 | T.C, 3.06 
3 12.6 Mn. 0.86 
4 15. S O.15 
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It must not be inferred from this brief survey 
that sound and serviceable castings cannot be 
obtained, As we all know, the exact opposite is 
the case, and in view of all these inherent diffi- 
culties, the very fact that sound and serviceable 
castings are obtained is a testimony to the skill 
and knowledge of ironfounders. In spite of all 
the improvements made in cast-iron cylinder liners 
and piston rings the methods adopted in casting 
these liners remain fundamentally the same as in 
the early days of ironfounding and there has been 
no alteration in the method of production of cylin- 
drical castings until the advent of the centrifugal 
casting process, 


The Centrifugal Casting Process. 

The centrifugal casting process introduces a new 
method of casting cylindrical articles and elimi- 
nates the inherent defects of the vertical sand 
casting methods in an ingenious manner, The 
broad principles embodied in the centrifugal cast- 
ing process are now familiar to most foundrymen 
und engineers, and essentially consist of the pour- 
ing of the molten metal into rapidly rotating 
moulds, rotating about the horizontal axis. As 
a result of the rotational velocity acquired by the 
molten metal, it takes the outer form of the mould 
and the inner form solidifies truly cylindrical, of 
a diameter governed either by the amount of metal 
introduced or by the internal diameter of the an- 
nular shaped end walls of the mould. This pro- 
cess is now extensively adopted for the production 
of cylindrical castings for such purposes as cylin- 
der liners, piston ring drums, piston valve liners 
and many‘other types of cylindrical castings where 
high quality is required, both in the metal and as 
a casting. A machine for the production of cast- 
ings up to 3 ft, long and 3 ft. diameter designed 
under the Hurst-Ball patents is operated at the 
works with which the writer is connected. 

The most outstanding advantage of the centri- 
fugal casting process for the production of cylin- 
drical castings is the certainty of obtaining a cast- 
ing of complete soundness. A brief comparison 
of the method of solidification of the molten metal 
during the production of a centrifugal casting 
with the method already described in ordinary 
sand casting will serve to make this clear. The 
sketch ‘‘ B” in Fig. 3 by comparison with ‘ A’”’ 
clearly demonstrates how the metal is applied to 
the surface of the rotating mould. 

In the centrifugal process the mould is filled 
with metal in a direction at right angles to that 
in which the filling takes place in the vertical sand 
mould, and solidification of the metal commences 


FOUNDRY TRADE 


JOURNAL. 


from the outside surtace only aud proceeds across 
the radial thickness of the casting progressively 
until the whole is finally solid; the inner surface 
layers being the last to solidify. If we imagine 
the instant at which solidification commences to 
occur, the metal lying against the mould wall is 
liquid and has acquired the rotational velocity of 
the mould. Under these conditions a centrifugal 
pressure gradient is established across the radial 
thickness of molten metal, the pressure being at 
2% maximum in the outside diameter layers of 
molten metal and zero on the extreme inside 
diameter layers. This maximum pressure is often 
of the order of 500 lb. per sq. in. The dissolved 
gases liberated by the solidifying layers which first 
commence to solidify on the outside surface must 
make their way through the radial thickness of 
still liquid metal. It will be noted in passing, that 
this is a much shorter path than the vertical length 
of the casting in the vertical sand casting case. 
The passage of the gases through the radial thick- 
ness is assisted so enormously by the steep pres- 
sure gradient that we may say the gases are actu- 
ally forced out by the centrifugal pressure and 
that for all practical purposes it is impossible for 
blowholes or internal unsoundness to exist in cast- 
ings made by this method. 

Normally a metal mould is used in the centrifugal 
process and as a result of this, a certain increase 
in the rate of cooling over and above that normally 
experienced in sand castings is obtained. Whilst 
this increased rate of cooling is partially respon- 
sible for the extreme fineness of grain and close- 
ness of fracture, it is not the whole story, as will 
he presently shown. It is well known that the 
rapid agitation of crystallising liquids has a 
marked influence in producing fine crystal grains, 
and there is not the slightest doubt that the rapid 
rotation of the molten metal is largely responsible 
for the closing up of the grain size experienced 
in centrifugal castings. It must be admitted that 
for fineness of graphite size, centrifugal castings 
have never been surpassed. 
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which is at right angles to that through the gap. 
The ring must withstand a stress of at least 16 
tons per sq. in. before fracture, calculated from 
the following formula : 
x B 

s = — 
1,200 bt* 
Where 5 


stress in tons per sq. in.; D = 
external dia, of closed ring in ins.; P = load in 
Ibs.; b = width of ring in ins.; and ¢ = radial 


thickness of ring in ins. 

The elasticity of the material is the property 
which determines the spring in the ring or the 
pressure it exerts on the cylinder wall. It is, of 
course, well known that the elasticity value of cast 
iron is not constant over a stress range as in the 
case of steel, but varies progressively with an 
increase in stress. In view of the fact that the 
dimensional specifications for piston rings include 
the minimum and maximum cylinder wall pres- 
sures exerted by the rings, which are calculated 
frem a formula in which the elasticity value deter- 
mined under certain well-defined conditions 
used, it is necessary to embody this elasticity test 
in the material specification. The elasticity test 
requirements of the specification determined under 
these defined conditions is referred to as the En 
value, and must not be less than 15.5 million Ibs. 
per sq. in. This is an exceptionally good value 
for cast iron, and centrifugal castings exceed this 
by an amount of generally from 1 to 2 million 
Ibs. Broadly speaking, the total carbon is the 
centrolling factor, and high En values are 
generally associated with low total carbon. 

The requirements of the larger internal-combus- 
tion engine and Diesel engine piston rings have 
not been standardised in the same manner. It is 
customary for centrifugal casting manufacturers 
to endeavour to work to the lower limit of silicon 
content given in the above specification for the 
larger rings required for these purposes, and some 
typical results obtained on large Diesel engine 
rings are given in the Table IT. 


Taste II. 
CL. rc, Si. | Mn. P. Tensile 
— Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | (tons per sq. in.) pe re ) pe 
in. 
1 0.60 3.55 1.79 0.75 0.10 0.85 17.5 16.7 
2 0.55 3.40 1.80 1.06 0.12 0.76 19.6 17.5 
3 0.62 3.57 2.02 0.66 0.10 0.55 19.8 17.5 
4 0.70 3.38 1.96 0.70 0.07 0.40 20.4 | 18.0 


The two most important advantages of the cen- 
trifugal process over vertical sand casting pro- 
cesses for the production of cylindrical castings 
are the soundness and freedom from internal de- 
fects and the extreme closeness and uniformity of 
grain size which is, of course, reflected in the 
mechanical strength properties of this material. 


Chemical Composition and Properties of Centrifugal 
Castings. 

Centrifugal castings are now extensively adopted 
for piston ring drum manufacture, and practically 
all the small diameter rings used in the auto- 
mobile engines and the smaller internal combustion 
engines are made by this process, and their appli- 
cation to the larger internal combustion engines 
and Diesel engines for this same purpose is rapidly 
increasing. The material requirements of auto- 
mobile piston rings are covered by the British 
Engineering Standards Association Specification 
No. 5,004, and the Air Board Specification 3K.6, 
which have been evolved as a result of consider- 


able experiment and investigation undertaken 
jointly and severally by the above-mentioned 
bodies. The chemical composition requirements, 


which are the same in both specifications, are as 
follc ws: —T.C., not more than 3.50: C.C., between 
0.45 and 0.80; Si, 1.80 and 2.50; Mn, 0.40 and 
1.20; S, not more than 0.12; and P, not more 
than 1.00 per cent. 

The mechanical test requirements consist of a 
tensile test and an elasticity value. The tensile 
test is performed on a ring cut from the drum, to 
an approximately square section or to a_ section 
approximately that of the finished ring. The ring 
is split and pulled apart in a testing machine by 
a load applied at opposite ends of the diameter 


Resistance to Wear and Heat Conditions. 


After soundness and freedom from internal 
defects, two of the most important properties 
required in cylinder liners are resistance to wear 
and to heat conditions. A very large amount of 
research and investigation has been devoted to 
these properties, in so far as they affect internal- 
combustion engines. It is not within the scope 
of this Paper to deal with these in intimate detail, 
but in the present state of our knowledge of this 
subject there are certain broad relations which 
emerge from the mass of experimental investiga- 
tion and which must be apparent to many who 
have followed this work closely, and which are of 
importance at this stage of the Paper. 

The first relationship of very great importance 
we owe to the extensive work of Dr. Mellanby, 
that the resistance to wear and_ resistance to 
growth or distortion under heat conditions are 
almost synonymous terms. ‘The second broad rela- 
tionship is that both the resistance to wear and 
resistance to growth are proportional to a strength 
factor which is probably the shear strength. For 
our present broad purposes it will suffice to say 
that there is a relation between the resistance to 
growth and wear and the tensile strength in cast 
iron. These broad relations are of importance, 
and are particularly fortunate to the metallurgist 
who is called upon to produce material giving 
satisfactory behaviour towards these conditions, as 
it follows that any feature of the composition or 
constitution of cast iron which gives or improves 
one or other of the three related properties—resist- 
ance to growth, wear or tensile strength is likely 
to have a similar effect on the remaining pro- 
perties. 
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Further investigations have shown that one or 
other of these properties is influenced to the good 
by the following:—(a) Low silicon content; (b) 
low total carbon content; (c) high combined car- 
bon content; (d) grain size; (e) condition of the 
combined carbon constituent ; and (f) certain alloy 
additions. The first three of these items are of 
major importance at the moment. The last item 
relating to alloy additions will not be dealt with 
in this Paper. 

Bearing in mind that cylinder liners, are 
required to be machinable and also sound castings, 
it follows that if we can use an iron of the lowest 
silicon and total carbon content, coupled with the 
highest combined carbon content compatible with 
commercial machinability and soundness, this iron 


4.—Grovur or Piston Vatve Liners Cast BY 
THE Spun-Sorpitic Process. 


lic. 


will have high resistance to growth, wear and 
tensile strength. It does not follow a priori that 
such an iron will have, say, the optimum of these 
properties; for example, such an iron may not 
have the highest tensile strength. This will 
depend upon its method of production. It is 
known from the above relationships that if the 
tensile strength were increased, maintaining the 
other features constant, we should expect. still 
hetter resistance to wear and = growth. The 
strength is primarily influenced by the grain size. 
and it follows, therefore, that if the above condi- 
tions are obtained, accompanied by a very small 
grain size, the resistance to wear and growth are 
still further improved. 


Spun-Sorbitic Centrifugal Castings. 

The above, what might be termed theoretical 
reasoning, finds practical expression in the further 
development of the centrifugal casting process tn- 
troduced by the author at bis works under the 


Vic. 5.—Om Enoine Liner Cast BY THE Spun- 
Sorpitic Process. 
title of Spun-Sorbitic. This development is 


designed to enable cylindrical castings to be pro- 
duced by the centrifugal process in low silicon, 
low total carbon irons with the maximum of com- 
bined carhon compatible with commercial machin- 
ability. In this method, as applied to the produc- 
tion of large internal-combustion engine cylinders, 
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the metal mould normally used in the centrifugal 
process is replaced by a_ refractory sand-lined 
mould made up in the ordinary way, using the 
skeleton pattern slit for sweeping boards. 
The mould is made up in a_ special container, 
capable of being mounted on the centrifugal cast- 
ing machine. Exactly as in the case of the metal 
mould, no core is used, and the mould is spun 
about its horizontal axis, and the molten metal 
is introduced in a similar manner. Thus all the 
advantages by way of solidification of the metal 
in the centrifugal process as and against vertical 
sand casting are secured. The refractory mould 
enables the low silicon content irons commercially 
machinable to be obtained easily, and, in addition, 
enables modern Diesel engine liners with ports, 
waterway passages and flanges to be dealt with, 
which would otherwise be unpracticable in nietal 
moulds. 

When the material used in this process is 
allowed to cool down normally, the whole: of the 
combined carbon is found to be in the structural 
condition known as pearlite. Cast iron of this 
composition when quenched in water is hard, like 
steel, due to the fact that this constituent exists 
in the form of martensite. Again, as in the case 
of steel, if the rate of cooling is hastened some- 
what above the normal an intermediate structure 
between pearlite and martensite is obtained, still 
freely machinable, known as sorbite. In this new 
process the casting during cooling down is sub- 
jected to the action of a wet-air blast, suitably 
regulated. The hastened cooling resulting from 
this treatment results in this sorbitie structure. 
This is distinctly advantageous, since it is known 
that this structure is highly resistant to wear. 
Some typical examples of castings are shown in 
Fig. 4 (locomotive piston-valve liners) and Fig. 5 
(oil engine cylinder liners). The cored-out ex- 
haust ports and passages in these castings will be 
noticed. 

It is of considerable interest to note that the 
special treatment is applied to the whole of the 
inside surface of the casting, that is, the wear- 
ing surface. Moreover, the grain size does not 
suffer as a result of the slower cooling due to cast- 
ing in a sand mould. This must be taken as 
evidence that the rotation and agitation of the 
liquid metal is of primary importance in determin- 
ing the fine grain size of castings made by the 
centrifugal process. 

The chemical composition and properties of the 
Spun-Sorbitie castings illustrated is given below : 

T.C.. 3.00; Gr., 2.03: C.C., 0.97; Si., 1.31; Mn., 
0.42: S.. 0.11; and P., 0.34 per cent. Tensile 
strength determined on two rings in aecordance 
with B.E.S.A. Specification No. 5004:- (a) 28.9 
tons per sq. in., and (b) 26.4 tons per sq. in. 

The high tensile strength of this material and 
also the high En value will be noted. It is per- 
fectly legitimate to draw the conclusion from these 
figures that the material will possess, in a high 
degree, the properties of resistance to wear and 
growth. 

Tt should also be added that the cooling treat- 
ment is likewise applicable to the castings pro- 
duced by the ordinary centrifugal process in metal 
moulds with a resulting sorbitie structure possess- 
ing a high degree of resistance to wear. This new 
development in this direction is of special interest 
in the production of automobile engine sleeve and 
evlinder barrels. 

Tn conclusion, the author hopes that these brief 
notes on the development of the centrifugal cast- 
ing process as applied to internal-combustion 
engine castings will be of interest and will serve 
to illustrate in some small measure the work that 
is being done by foundryvmen and metallurgists 
to meet the requirements demanded by engineers 
for Diesel engine users. Finally, the author must 
take this opportunity of expressing his thanks to 
the Directors of Messrs. Newton Chambers & Com- 
pany, Limited, for permission to utilise the results 
and information given. 


THE GRINDING AND PULVERISING offices of Inter 
national Combustion, Limited, 11, Southampton Row. 
London, W.C., have recently taken orders for eouip- 
ment for various parts of the world, including Ray- 
mond pulverisers, Ro-Tan testing sieve shakers, and 
Hardinge conical ba!] mills, 
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Hardness and Machinability of 
Cast Iron. 


The Brinell test is generally used in practice 
to determine the machinability of cast iron. 
Recently W. Melle* made investigations in order 
to find out some relationship between these two 
mechanical properties. In his experiments Melle 
used the drilling machine constructed by Kessner, 
which under definite working conditions gives a 
diagram in which the abscissa represents the 
depth of the hole drilled out with a magnification 
of 5.5 and the ordinate the number of revolutions 
made by the drill (50 millimetres = 100 revolu- 


tions, Fig. 1). In order that the experimental 
T 
ae 
<> 
Fig./. Fig.&, 
results can be compared with each other, the 


working conditions of the machine must be kept 
constant. In the experiments in question these 
conditions were:—(1) Pressure exerted on the 
drill 55kg.; (2) diameter of the drill — 10 
millimetres; (3) cutting speed = 10 metres per 
minute; (4) cutting angle of the drill = 120 deg. ; 
(5) no cooling of the drill; and (6) in order to 
eliminate the influence of the cross edge of the 
drill before starting the experiment a hole was 
drilled into the sample, the diameter of which 
corresponded to the length of the cross edge. 
The experiments were made with various kinds 
of cast irons, the Brinell hardnesses of which 
were within the range from 99 to 240 kg./mm?. 
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In order to control the cutting power of the drill 
after each experiment there was drilled a cast 
iron the Brinell hardness of which was — 150 
kg./mm*. When the results of these interme- 
diate experiments differed from each other by 6 
to 7 per cent. another drill was used in the fol- 
lowing regular experiment. From Fig. 3 it can 
be seen that the experimental results practically 
agree with the curve which represents the equa- 
tion: constant 10,000, 
where 

B= machinability=length of the abscissa in 

centimetres after 100 revolutions of the drill. 

H Brinell hardness in kg. / mm’, 

The experiments show that it is quite possible 
to examine the machinability of cast iron by the 
Brinell test, but the relationship between these 
two properties is not a linear one. 


* Giesserei-Zeitung, 1927, No. 17, pp, 485-6, 
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Metallurgy in the Electrical Industry. 


‘* Some Metallurgical Problems of the Electrical 
Industry ’’ was the title of an address given by 
Mr. ©. C. Paterson, O.B.E., Director of the well- 
known research laboratories of the General Elec- 
tric Company at Wembley, before the London 
Local Section vf the Institute of Metals. 

In the course of his address, and speaking on 
the question of conductors, the lecturer remarked 
that one of the heaviest items of expenditure in 
the electrical industry, and one which reflected 
itself directly in the cost of current to the con- 
sumer, was the capital expenditure on transmis- 
sion. In the case of underground cables the 
copper may be taken as presenting for high ten- 
sion some 20 per cent. of the cost, and for low 
tension about 50 per cent. For long-distance 
overhead transmission the cost of the copper was 
of the order of 45 per cent. The remaining cost 
lay in the supporting towers with their insu- 
lators, the spacing of which depended upon the 
tensile strength of the copper conductor. 

A further complication occurred in the more 
important schemes of overhead transmission at 
high voltage owing to the fact that the diameter 
of the conductor must be kept over a certain 
minimum, as otherwise large power losses would 
occur through ‘‘ corona’ discharge, and much 
ingenuity was being expended in the development 
of tubular conductors. It was safe to say that 
these would present metallurgical problems. 

‘“Are we wedded indefinitely to copper or 
aluminium as we know them to-day, or may we 
contemplate the possibility of a copper with the 
same conductivity and higher tensile strength— 
or is it beyond the bounds of possibility that 
metallurgical research would yield a high con- 
iluctivity alloy to rival copper?’’ The author 
had no specific proposals to make, but he did not 
believe that the possibilities of the lighter metals, 


beryllium, lithium, boron, aluminium, when 
alloyed, had yet been fully investigated. 
Magnetic"Properties. 
Che electrical industry made use of several 


tifferent magnetic properties,-so that not only 
jid it present a complex specification to the 
metallurgist, but often required forms of excel- 
lence which were hard to obtain in the same 
material, e.g., permeability and resistivity. The 
problem of improving materials magnetically was 
more complicated than that of improving their 
conductivity. 
Composition. 

With regard to the composition of magnetic 
materials, the influence of impurities loomed very 
large. In particular, the researches on the effect 
of carbon in iron had shown that element to 
possess an enormous and controlling effect on the 
permeability and hysteresis loss so that. by re- 
ducing the carbon percentage to 0.002 per cent. 
material of many times the permeability and 
many times less losses could be produced. The 
method, of course, was that of vacuum melting. 

Nickel iron alloys with about 75 to 80 per cent. 
nickel, and by no means extraordinarily pure, 
show ten times the permeability and negligible 
losses as compared with the purest iron. The 
addition to these alloys of a few per cent. of 
tungsten or molybdenum apparently increased the 
permeability still more, and at the same _ time 
increased the electrical resistance. 

Such results lend a new significance to the dis- 
covery, by now somewhat old, that the iron-cobalt 
alloy with about 30 per cent. cobalt had a 25 
per cent. higher saturation value than iron. 
Could such a material be produced cheaply and 
with reasonable hysteresis loss and permeability 
it would be of immense value in _ rotating 
machinery. 

Heat Treatment and Mechanical Working. 

Generally speaking, mechanical work, such as 
rolling or drawing, was injurious to magnetic 
properties and annealing improved them. It was 
probable, too, that crystal structure was of import- 
ance to magnetic quality, but so far experiments 
on signal crystals were not easy to reconcile with 
one another, and the whole subject was in an 
elementary stage of investigation. 


From the practical point of view, it was prob- 
able that heat-treatment and methods of manu- 
facture, adapted to reduce impurities, were the 
main points wherein production lags behind 
laboratory research, and where, therefore, develop- 
ment was required. 

Impurities. 

Referring to the effects of impurities upon the 
properties of materials, the lecturer urged the 
importance of their investigation, even of the 
most minute traces, say, less than 0.01 per cent. 
The evolution and application of methods of de- 
tecting and eliminating the last traces of impuri- 
ties in materials produced for study in the 
laboratory was likely to prove a most fruitful 
subject of research, and should have theoretical 
as well as practicai interest. The spectroscope 
(visible, ultra, violet and X-ray) was, of course, 
an essential tool in such researches. 


Gases. 

Touching upon the effects of foreign ingredients 
present as impurities, the author pointed out that 
the presence of gases in metals such as nickel, 
molybdenum, and tungsten had impressed itself 
in recent years on all those who have had to deal 
with high vacua in the manufacture of incan- 
descent lamps and thermionic valves. For the 
satisfactory operation of those devices it was 
essential that no gas should be evolved within the 
glass envelope. In many cases the metal parts 
when in use are maintained at high temperatures 
—nickel anodes, for example, being used at 700 
to 800 deg. C. Commercially pure metals were 
quite unsuitable for use as received, and a two- 
hour treatment in vacuo until the gas pressure 
falls to four-thousandths of a mm. of mercury was 
usually necessary to remove the bulk of the gases 
contained in the metal. 

In considering the effect of gases on electrical 
properties of metals we are chiefly concerned with 
gases present in solution or in the = grain 
boundaries. The presence of blowholes or other 
unsoundness in metal affects the electrical con- 
ductivity in such an obvious manner that we may 
dismiss this class of gaseous impurity. ‘Soluble 
impurities have a marked effect on the electrical 
conductivity, and, for this reason, the presence 
of dissolved gases in metals was.often more easily 
detected by changes in the electrical properties 
than in the mechanical properties. | Compara- 
tively little data were available, however, for the 
common metals, possibly because of the practical 
difficulties of removing gas on an industrial scale. 
The magnetic properties of metals appear to be 
influenced by the presence of dissolved gases, 
although no quantitative data were available. 

Non-metallic impurities affect the electrical pro- 
perties of metals in a degree depending upon 
their distribution. They may be looked upon as 
non-conductors in comparison with the metals in 
which they occur. The effect of non-metallic im- 
purities on the magnetic properties of iron has 
heen investigated, amongst others, by Yensen. 
Sulphur increases the hysteresis loss in pure iron, 
and in the 4 per cent. silicon-iron alloy, in pro- 
portion to its concentration, whilst the effect of 
phosphorus is more complex owing to its partial 
solubility. 

Oxides and other non-metallic impurities all 
exert injurious effects on the magnetic properties 
of iron, owing to the comparatively large volume 
which a small percentage by weight must occupy. 

The presence of metallic impurities generally 
results in a decrease in the electrical condue- 
tivity of metals, although the magnitude of the 
effect varies considerably in different cases. The 
effect of arsenic on the conductivity of copper has 
recently been studied by Hanson and Marryat. 
Their results, as follows, are of considerable im- 
portance in view of the use of arsenic as a 
deoxidiser for copper :— 


Per cent. Arsenic. Mass conductivity. 


0.00 102.1 
0.053 85.5 
0.093 76.7 
0.36 44.9 
0.60 33.4 
0.86 25.7 
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Arsenic is soluble to the extent of about 7 per 
cent. in copper, and it will be noticed that as 
little as 5 parts in 10,000 reduces the conduc- 
tivity by 15 per cent. 

The temperature coefficient of resistance was of 
great practical importance in the case of alloys 
used for making standard resistances. To be 
satisfactory for this purpose manganin should 
have a temperature coefficient of less than 1 x 
10-5 microhm em. per deg. C. This alloy has 
approximately the following composition :— 
Copper, 83.5; manganese, 13.0; nickel, 3.0; and 
iron, 0.5 per cent. Variations in the proportions 
of the constituents affect both the resistivity and 
the temperature coefficient. The thermo-electric 
properties of alloys are also readily affected by 
the presence of soluble metallic impurities, and 
to avoid variations from batch to batch in manu- 
facture careful control is necessary. 


High-Temperature Alloys. 

What the electrical industry wanted from the 
metallurgist was an alloy in the form of wire 
which would hold up indefinitely in service to 
higher temperatures than at present, remember- 
ing that every 50 deg. C. was worth having. By 
‘holding up’ he meant that, firstly, it must not 
develop local hot spots when heated by electric 
current; secondly, for certain uses it must remain 
stable, i.e., be free from sag or creep, and it must 
also be producible at an economic price. It was 
most important to devise and to establish tests 
for the first two of these qualities which would 
permit one alloy to be compared with another 
tor the effectiveness in high-temperature elec- 
tric heaters. 

In their own laboratories they had been making 
a study of the subject and trying various tests, 
having regard also to proposals from other quar- 
ters, mainly America and Germany. Details of 
this work would shortly form the subject of a 
more formal publication by Dr. Smithells and 
Mr. H. V. Williams. 


Submerged-Flame Combustion. 


In the course of a Paper read by Mr. Norman 
Swinpin at a conference held on December 1, 
at the Chemical Society’s Rooms, the author 
remarked that in the light of our present know- 
ledge of flames and combustion, it is compara- 
tively easy to make a flame of any combustible 
substance burn in any atmosphere and liquid, but 
to make a saleable article, the burner must be 
robust, simple and fool-proof. The conditions 
under which steady combustion takes place 
beneath a liquid are:— 

(1) The fuel must be liquid, gaseous, or suffi- 
ciently divided if a solid, so that it can flow or 
he blown through small orifices and pipes. 

(2) The air or oxygen-containing gas must be 
carefully controlled to form a constant combus- 
tible mixture. 

(3) The fuel and the air must be thoroughly 
mixed and passed through a tube of such a size 
that the velocity of flow is greater than that of 
the rate of propagation of flame which depends 
on the composition of the gas; it is usually 3 ft. 
per sec, 

(4) The combustible mixture is to be burnt in 
contact with a hot spot or incandescent surface 
in order to increase the rate and ensure complete- 
ness of combustion and to keep the flame alight. 

(5) The burner chamber is to be of such con- 
struction and made of such materials that a con- 
stant temperature of the walls is maintained 
below that of fusion of the lining and so high as 
not to cool a portion of the gas below its combus- 
tion temperature. 

(6) The burner is to be used in such a way 
that the products of combustion do not affect the 
vessels and plant and the substances being 
evaporated. 

(7) The working pressure is to be adjusted so 
that the partial pressure of the steam does not 
unduly lose the heat. 

Consideration of the above conditions will 
enable one to form an opinion about the various 
designs which have been proposed from time to 
time. 
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Trade Talk. 


THE LonDoN, Miptanp anp Scottisn Com- 
PANY have placed orders in the Cleveland area fer 
6,250 tons of steel rails. 

Poitier & Lion, metal and mineral merchants, 
2, Broad Street Place, E.C.2, have removed to more 
commodious offices at 28, Finsbury Square, London. 
E.C.2. 

THE FIRST SUN-RAY CLINIC for miners was opened at 
Sherwood Colliery, Mansfield, in the presence of a 
number of eminent medical men and others who are 
supervising this experiment for preventing disease in 
the industrial population. The clinic is situated in 
the pityard, and its cost, excluding the installation of 
electric light, is £1,300. 

W. Richarps & Sons, of the Britannia 
Foundry, Middlesbrough, have issued their yearly chart 
of iron and steel prices. It shows the fluctuations in 
prices of pig-iron, steel plates, rails and sections, bar 
iron, iron castings, rivets, etc., from the year 1914 to 
the present date, and a space is left for keeping the 
chart up to date until November, 1928. 

Swan, Hunter anp WicHam Richarpson, LiMitep, 
Wallsend, have recently received an order from the 
Hungarian Levant Company for a new cargo vessel of 
between 6,000 and 7, tons deadweight. The vessel 
will be built at the firm's shipyard at Southwick. I 
is understood that the engines will be constructed by 
the North-Eastern Marine Engineering Company, 
Wallsend. 

AT A MEETING of the Industrial group of M.P.’s at 
the House of Commons on December 1, Mr. David 
Bremner, director of the British Engineering Associ.- 
tion, spoke on the relationship between the engineering 
trades and the iron and steel industry. Mr. Bremner 
said he was quite satisfied that the iron and steel] 
industry could prepare a case for safeguarding with 
the assurance of the engineering industry that prices 
level would not be raised. 

THe Sourh Durham STEEL aNp IRON 
LIMITED, were obliged practically to close down their 
works at Stockton on Saturday on account of bad 
trade. This has made several hundreds of men unem- 
ployed. Work has practically ceased at the plate mills, 
the rolling mills, and the moulding shops, but a few 
men are still engaged at the sheet mills, which. it is 
anticipated, will be able to carry on to the end of the 
year. The only department in this large undertaking 
which will then be left operating will be the new tube 
works and the galvanising shop. 

FoR THR SECOND MONTH in succession the output from 
the Clyde shipbuilding yards has been over 70,000 
tons. November, with its 26 vessels of 73,628 tons, 
is the best month of the year. During September. 
October and November the tonnage launched aggre- 
gated 203,432 tons, which is actually 270 tons greater 
than the total production of the preceding eight 
months. Up to date 196 vessels measuring 406,592 tons 
have been put into the water; the figures for the cor- 
responding period of 1926 were 114 vessels and 254,865 
tons; and for 1925, 210 vessels and 486,130 tons. 

THE FOLLOWING CIANGES have been made in the 
Australian tariff in regard to iron and steel products : 
Tariff item 136, (C) (1) Iron and steel—bar, rod, 
other than wire rod in coils, angle, tee; bars of fancy 
pattern in the state in which they leave the roller, 
per ton, British preferential tariff, £3 10s.; inter- 
mediate tariff, £5; general tariff, £6. No. 154 (A) 
Railway and tramway rails weighing 50 lbs. per yard 
and over, per ton, £2 10s., £4 5s., and £5 respec- 
tively. No. 155, Rolled iron or steel beams, chan- 
nels, joists, girders, columns, trough and bridge iron 
and steel (a) not drilled or further manufactured, per 
ton, £3 10s., £5. and £6 5s., respectively ; (b) drilled 
or further manufactured, per ton, £3 10s.. £5, and 
£6 5s., respectively; and ad val., 25 per cent., 3 
per cent., and 35 per cent., respect) vely 

GeorRGE Hwnter, interviewed concerning the 
Duke of Montrose’s suggestion to form a pool among 
the shipbuilders, said he was afraid that the Duke’s 
scheme would not be practicable, and mentioned that 
years ago a pool was attempted among Wear ship- 
builders. Another Tyne shipbuilder stated that for 
two years builders had been considering a pool with a 
view to effecting economies. The poo] visualised by 
English shipbuilders was not one of particular areas, 
but of the whole shipbuilding activities of England 
and Scotland. It was an arrangement whereby costs 
could be reduced to a minimum, and the scheme could 
be carried out under the direction of a controller who 
would direct economies from the centre. so that all 
shipbuilders would be equally benefited. It would not 
eliminate the spirit of competition, and there was 
nothing in such an amalgamation to prevent shipowners 
from placing their orders where they wished. The 
scheme did not mean a pooling of capital, but only the 
elimination of middle people who, by the operation of 
the custom of commissions and other means, kept 
prices of materials high. 
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THe Power-Gas Corporation, Limited, have 
acquired the Imperial Boiler Works, Stockton, belong- 
ing to Messrs. Thomas Sudron & Company, Limited. 

REPRESENTATIVES OF THE Staffordshire Iron and Steel 
Institute, the Birmingham Metallurgical Society, and 
the Birmingham section of the Institute of Metals 
attended the second annual dinner in Birmingham on 
Saturday, arranged by the Co-ordinating Committee. 
Dr. Douglas H. Ingall presided. In proposing the 
toast ‘“‘ The Co-ordinated Societies,’ Mr. C. Grant 
Robertson (Principal of the University of Birming- 
ham) pointed out that when man came to use metals 
he had made a great advance in his progress toward 
civilisation. The growth and progress of Society 
could be gauged by the interest taken in metallurgical 
knowledge, science and industries. Metallurgy had 
played a great part in the revolutionary changes of 
the past years. 

A MERCHANT FIRM points out that Empire smelters 
are at present handling 80 per cent. of the world’s tin 
supplies, so that the marketing of tin has virtually 
become a British monopoly; and it might be inferred 
that this industry is centred almost entirely in the 
East. As a matter of fact, a very large and impor- 
tant section of the tin-smelting industry is to be 
found in Liverpool, a circumstance which serves to 
emphasise the essentially British character of this 


great industry. Two other points may _ require 
elucidation. Sir Robert Horne has referred to the 
extensive system of obtaining tin from alluvial 


deposits by means of dredging. Moreover, in 
emphasising the successful treatment of ground 
returning no more than half a pound of tin oxide to 
the cubic yard, and it is suggested that the inference 
is that the Empire’s alluvial deposits are of uniformly 
low grade. In Nigeria practically the whole output 
of alluvial tin is obtained by methods other than 
dredging. and that as regards Malaya probably sot 
more than half the production is obtained by dredg- 
ing, whilst both in Malaya and in Nigeria much of 
the alluvial still yields one pound of tin and upwards 
to the yard. 

AT THE ANNUAL DINNER of the Institution of 
Mechanical Engineers (North-Western Branch), held 
recently at the Engineers’ Club, Manchester, Mr. W. L. 
Hichens (chairman of Cammell, Laird & Company, 
Limited) described the engineering profession as the 
finest in the world. He said that if the industries of 
this country were in a depressed condition to-day— 
and he was afraid they were—it was not the fault of 
the engineering profession nor, he ventured to say, of 
employers generally. It was the fashion to accuse 
employers in this country of being behind the times, 
unenterprising, and of having made a great number of 
mistakes, but he did not suppose they had made more 
than employers in other countries. The plain fact of 
the matter was that in this country our industries had 
had to struggle against unforeseen circumstances whici: 
were altogether beyond their control. It was very easy 
to tumble into the abyss of a world-wide war, but very 
difficult to climb out again. We had still a stiff climb 
ahead of us, and in that connection the speaker depre- 
cated the utterances of those who, in after-dinner 
speeches, said they could see the dawn of a better era 
ahead and that in a few months there would be a great 
boom in this land. But he did see encouraging signs. 
He did not want to suggest that we should get out of 
our difficulties in a hurry, but he did see three definite 
signs of encouragement. 


Mer. W. Vinceny Ware, M.I.Mecn.E., A.M.LE.E., 
has been appointed General Works Manager of the 
Low Moor Works of Messrs. Robert Heath & Low 
Moor, Limited, Low Moor [ron Works, Bradford. 

Mr. W. P. Hurcuinson has left the head office of 
Dorman, Long & Company, Limited, to take up an 
important position in Calcutta under the same firm. 
He acted as personal assistant to Mr. Arthur Dorman 
when he became managing director of the firm. 

Sir Rosert Haprietp, Barr., has been specially 
invited by Sir Alfred Mond to form one of the group 
of influential employers of labour who will shortly 
sit with representatives of Labour nominated by the 
T.U.C. in a conference which aims at removing some 
of the present barriers to complete co-operation be- 
tween all branches of industry. 

Wills. 

WRATHALL, J., retired iron merchant. lately 
managing director of John W. Laycock, 
Limited. of Keighley : 

Mavupstay, W. H., Mawnan. near Fal- 
mouth, a member of the old engineer 
ing firm of Maudslay, Son & Field, of 
Lambeth, managing director and chair- 
man of the Birmingham Aluminium 
Casting (1903) Company, Limited 


£8.026 


£23,084 
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New Companies. 


Brit Engineering Works, Limited, 202, St. Andrew - 
Road, Bridport, Dorset.—Capital £10,000 in £1 shares. 
Agreement with C. E. Heinke & Company, Limite: 
Tronfounders. 

Brunswick Engineering Company (1927), Limited.— 
Capital £450. To acquire business of Brunswick Fn 
gineering Company, Limited. Director: F. J. Hum 
phrey. Solicitors: Amery Parkes & Company, 1. 
Arundel Street, W.C. 

Farniey tron Company (Fireclay Works), Limited, 
Fireclay Works, Farnley, Leeds.—Capital £100,000 i» 
£1 shares. 

W. R. Howard & Partners, Limited, 82, Victoria 
Street, Westminster, S.W.1.—Capital £10,000 in 5.000 
£1 7 per cent. cumulative preference and 100,000 is. 
ordinary. Dealers in iron ore, pig-iron, etc. Direc- 
tors: A. T. J. Gueritte (chairman) and W. R. Howard. 

Janair, Limited, 61, Satmore Road, Edgbaston, Bir- 
mingham.—Capital £3,000 in 1,500 ‘‘ A” ordinary 
and 1,500 ‘‘B” ordinary shares of £1. To acquire 
certain existing inventions relating to casting unde 
pressure and to internal combustion motor locome 
tives, etc. Directors: W. G. Robson (chairman) and 
Jan Juel Hagemeister. 

Steel Case Compound Company, Limited, 135. 
Devonshire Street, Birmingham.—Capital £3,000 in 
£1 shares, to acquire an invention for case-hardening. 
agreement with A. E. Taylor, F. A. Jones and H. W. 
Barton. 


Company Reports. 


British Insulated and Helsby Cables, Limited.— 
Interim dividend, 25 per cent. 

Allen Everitt & Sons, Limited.—-Interim dividend. 
9d. per share on ordinary shares. 

North Lonsdale tron & Steel Company, Limited.— 
No dividend for the year ended October. 

Broughton Copper Company, Limited.—Interim d:v.- 
dend, 5 per cent. actual, less tax, on ordinary. 

Mint (Birmingham), Limited.—No interim dividend 
on ordinary shares for six months ended September 
last. 

Power-Gas Corporation, Limited.—Profit, £15.520: 
transferred to reserve, £3,000; dividend, 5 per cent.. 
less tax; carry forward, £10,145. 

David Brown & Sons (Huddersfield), Limited.— 
Dividend, 25 per cent., free of tax, on ordinary shares 
for year; carry forward, £28,382. 

Atlas Steel Foundry and Engineering Company, 
Limited.—Profit, £3,881; brought in, £907;. deprecia- 
tion account, £3,000; carry forward, £1,789. 

Bullers, Limited.—Net profit, £15,614; profit and 
loss, after bringing in amount brought forward, shows 
available balance, £16,529; £6,460 transferred to sink- 
ing fund for redemption of debentures; carry forward, 
£2,568. 

Wrights’ Ropes, Limited.—(Credit balance, including 
£9,151 brought in, and after deducting £9,667 fm 
depreciation, £27,378; final dividend on ordinary 
shares, 5 per cent., making 75 per cent., less tax. 
for year; carry forward, £13,628. 

Walter Somers, Limited.—lLoss. after debenture <+r- 
vice (£11,157) and charging depreciation (£18,296). 
£25,485; deficit brought forward, £177,400; preference 
dividend, £229; total debit balance, £203,115; d:v:- 
dend on employés’ cumulative participating preferen:e. 


£229. 


Contracts Open. 


Chadwell Heath, December 17.—(1) 7-in. dam. 
cast-iron pipes; and (2) 7-in. diam. sluice valves. 
hatch boxes, portable galvanised pipes, for the Dagen 
ham Urban District Council. The Engineer and Su 
veyor, Council Offices, Valence House, Becontice 
Avenue, Chadwell Heath. 

Dundee, December 19.—40 fathoms of mooring chain 
for the Dundee Harbour Trustees. Mr. J. H. Thomp 
son, Manager and engineer, Harbour Chambers. 
Dundee. 

Stokenchurch, Bucks., December 21.—840 yds. «of 
3-in. diam. cast-iron socket and spigot pipes (class B. 
British Standard specification), together with valves. 
specials, ete., for the Wycombe Urban District 
Council. Lucas & Pyke, consulting engineers. 
39, Victoria Street, Westminster, S.W.1. (Fee £1. 
returnable.) 

Warrington, December 12.—300 galvanised steel ash- 
bins and covers, for the Corporation. The Cleansing 
Superintendent, Central Sanitary Depot, Howley, 
Warrington. 
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ALLDAYS ONIONS 


ALPHA AND OMEGA 


The beginning and end of all things 
connected with Foundry Equipment 
are supplied by Alldayvys & Onions. 


We are the ACTUAL MANUFACTURERS 
of CUPOLAS, CHARGING MACHINES, 
LADLES, ROOTS BLOWERS, FANS, etc. 


in our 
responsibility. 


Place your requirements 
and secure 


undivided 


GT. WESTERN 
BIRMINGHAM 


London Office: 9, VICTORIA STREET, S.W.1 
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‘substantial orders, and 


Pig-iron. 
in the Cleveland 
won markets during the past week have certainly 
assumed a more settled appearance than has been ex- 
perienced for some time, and an increasing volume of 
inquiries is reported, both on home and _ overseas 
account. This improvement in the outlook has doubt- 
less been stimulated to a considerable extent by an 
impression in market circles that prices have now been 
stabilised, and consumers consequently have nothing 
to gain by further postponing forward business. It 
may be recalled that in October two years ago Cleve- 
land iron was sold as low as 64s., and at that figure 
lusiness was developing until the Association was re- 
formed and higher prices imposed by agreement. Now, 
after a period of inflation and bad trade, the market 
is back to approximately the level of the autumn of 
1925. Generally, the Cleveland makers have now 
moderately healthy order books, and look for a con- 
tinued expansion of trade. The official quotations to 
home and foreign buyers are:—No. 1 Cleveland 
foundry, 67s. 6d. per ton; No. 3 Cleveland G.M.B., 
65s.; No. 4 foundry, 64s.; No. 4 forge, 63s. 6d. per 
ton, 

THE MIDLANDS. —Many Black Country foundries 
having practically suspended buying until after the 
holidays, the market for pig-iron is only poorly sup- 
ported, while prices remain about as previously quoted, 
with Derbyshire No. 3 foundry at 65s. per ton f.o.t., 
Northamptonshire at 60s.. and North Staffordshire at 
64s. to 65s. Scotch No. 3 foundry iron is being offered 
in the Black Country at 90s. per ton delivered, and 
there is always a small market locally for this quality. 

SCOTLAND.—Business in the local markets for 
pig-iron continues quiet, and with the end of the year 
in sight a further contraction in the volume of trade 
is expected. Consumers are buying the smallest quan- 
tities possible, and stocks are, in consequence, con 
tinuing to accumulate at the makers’ works. The 
price, under these conditions, continues to ease, and 
Tis. 6d. per tonat the furnaces is the basis for No. 3 
Scotch foundry to-day. 

The market for East Coast hematite also is not 
quite so despondent as previously reported, the makers’ 
policy of price-eutting having brought out some fairly 
it is now hoped that reduction 
of output will not be necessary. Nominally, mixed 
numbers are at 71s. and No. 1 at 71s. 6d. per ton, 
but a four-figure order could be placed at 70s. On the 
North-West Coast prices are as low as they can be, 
having regard to the higher overhead costs, and 
Bessemer mixed numbers remain at 72s. per ton at 
works and low-phosphorus iron 2s, 6d. per ton more. 

LANCASHIRE.—Local demand for foundry pig, in 
anticipation of the approaching holiday stoppage, is 
confined within narrow compass, with prices quoted 
approximately as follow :—Derbyshire No. 3 foundry. 
73s. 6d.; Staffordshire. 72s. 6d.; Cleveland, 78s. 2d. ; 


Scottish, 88s. upwards, all for local delivery. 


Finished Iron. 


Kew transactions in this section of the market have 
heen negotiated by buyers of late, and manufacturers 
as a rule can only report a very disappointing year’s 
trading. The call for crown and nut and bolt iron 
at Birmingham is consistently poor, and there is very 
much competition from the works outside this area to 
get the limgted business offered. It is not possible to 
secure anything near sufficient orfers to warrant anv- 
thing like regularity in operation, and part-time work 
ing at the mills is the rule. Crown iron can be 
obtained at £9 5s. from certain directions, and the 


price for this grade of iron varies from that level 
up to £10 5s.. which some of the Staffordshire houses 
quote. Nut and bolt iron is offered at £8 17s. 6d. to 


£9 2s. 6d. delivered, but chiefiy on account of the Con- 
tinental competition little support is given in this 
direction. The improved price for Belgian No. 3 iron 


's maintained, and quotations to-day are between 
£5 17s. 6d. and £6 delivered. Staffordshire marked 
bars remain at £13 at makers’ works 


Steel. 

\s regards home manufactures, except that an easy 
feeling is still to be observed in the case of steel bars, 
and a certain amount of easiness. also in boiler plates, 
there is little actual change in tha price position of 
home-p,oduced steels since previously reported. Down 
io £7 10s. per ton is beng indicated in some quarters 
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for small re-rolled bars, with other sizes quoted up to 
£8 10s. or thereabouts. Boiler plates are on offer at 
zound £10 7s. 6d. per ton, joists and sections at 
£7 12s. 6d., and ship and tank plates at £8 7s. 6d. 
Apart from a quiet hand-te-mouth trade in steel that 
continues to be put through, there is not very much 
business of iunportance passing just now, although 
with numerous inquiries circulating there is a 
prospect of a bigger demand for the constructional 
engineering trades early in the New Year. 


Scrap. 


No improvement can be reported, nor expected, in 
the markets for scrap metal at this period, and only 
a negligible amount of business is attempted. At 
Middlesbrough there is still a fair demand for heavy 
cast iron and the price is maintained at 66s. per ton 
machinery quality and 62s. 6d. for ordinary quality. 
Parcels of heavy steel turnings are readily saleable at 
46s. per ton, and there are one or two outlets for cast- 
iron borings at 43s. per ton. In Scotland, cast-iron 
scrap is stil! dull, with a poor demand, and the price 
is maintained at 67s. 6d. per ton for first-class 
machinery in pieces not exceeding 1 cwt., and for 
ordinary heavy cast to the same specification, 5s. per 
ton less. Old cast-iron railway chairs are not so plenti- 
ful and are being quoted at 67s. 6d. per ton, with few 


buyers. Light cast-iron scrap is still 53s. 6d. to 54s. 
yer ton. The above prices are all per ton, delivered 
Pot. consumers’ works. 


Metals. 


Copper.—Closing at the week-end nearly a pound 
higher, the position of warrant copper has been 
steadily maintained on a_ progressive scale, with 
fluctuations mainly tending to a further advance. Con- 
sumers are now considered to be fairly well covered 
for the time being, and it is expected that only small 
quantities will be purchased until the turn of the year 
During the upward movement in values little has been 
heard of the African and South American production 
of blister copper, substantial quantities of which will 
shortly make their appearance in the form of refined 
copper, and may have some effect on the market in the 
near future. 

Official closing prices of standard copper have been 
as follow : — 

Cash : Thursday, £60 10s. to £60 Ils. 3d.; Friday, 
£60 2s. 6d. to £60 3s. 9d.; Monday, £59 15s. to 
£59 16s. 3d.; Tuesday, £59 10s. to £59 Ils. 3d.: 
Wednesday, £59 5s. to £59 6s, 3d. 

Three Months: Thursday, £60 12s. 6d. to 
£60 13s. 9d. : Friday, £60 5s. to £60 6s. 3d. ; Monday. 
£59 18s. 9d. to £60; Tuesday, £59 13s. 9d. to 
£59 15s.; Wednesday, £59 7s. 6d. to £59 8s. 9d. 

Tin.-—Throughout the past week quotations for stan- 
dard tin were continued on a steadily advancing basis. 
though business, on the whole, was confined within 
moderate limits. An interesting feature at the moment 
is that the backwardation on forward metal has been 
reduced in spite of the small home stocks, which indi- 
cated only a small increase. The improved sentiment 
was in some measure due to curtailed estimates of the 
Straits shipments. American buying was well in 
evidence at one time, both on» this side and the East, 
and the New York market was very firm. 

Official closing prices of standard tin have been as 
under : 


Cash: Thursday, £270 10s. to £270 15s.; Friday. 
£267 15s. to £268: Monday, £266 5s. to £266 10s. ; 
Tuesday. £265 17s. 6d. to £267; Wednesday, 


£266 5s. to £266 10s. 

Three Months: Thursday, £264 15s. to £265; Fr.- 
day, £263 5s. to £263 7s. 6d.; Monday, £263 12s. 6d. 
to £263 15s.: Tuesday, £263 7s. 6d. to £263 10s. ; 
Wednesday, £263 5s. to £263 10s. 

Spelter.—The position in the market for ordinary 
spelter is now becoming more clearly defined. and with 
returning confidence business has assumed a much 
steadier tendency. It would seem that the depressed 
condition of the market for some time past was due 
more largely to deferred buying by consumers than to 
either excessive production or diminishing consump- 
tion. In any event the fall in prices is providing the 
necessary corrective, and the market is now beginning 
to display increasing strength. 

The following are the week’s prices :— 

Ordinary: Thursday, £26 7s. 6d.; 
£26 7s. 6d.: Monday, £26 7s. 6d.: 
£26 2s. 6d ; Wednesday, £26 3s. Qd. 


Friday, 
Tuesday. 


15. 1927. 


Lead.—This metal is in a slightly better position 
than was the case a week or so back, both in regard to 
the market situation and the monthly statistics. Con- 
sumers were particularly bare of supplies until 
recently. The improvement in the price of other 
metals probably was to some extent responsible for the 
increased buying of lead, but the heavy purchases by 
cable interests indicate also a growth of consumptive 
demand. 

The week’s prices are appended :— 

Soft foreign (prompt): Thursday, £22; Friday. 
£22 1s. 3d.; Monday, £21 18s. 9d.; Tuesday, 
£21 18s. 9d.; Wednesday, £22 1s. 3d. 


The Washington Hours Convention. 


A small pamphlet, entitled ‘“ The Washington 
Hours Convention: A Re-statement of the Facts,”’ 
has been drawn up by a Joint Committee of the 
League of Nations Union and the British Section 
of the International Association for Social Pro- 
gress, in reply to a document bearing the same 
title, drawn up by the National Confederation of 
Employers’ Organisations and distributed to the 
Press and Members of Parliament last June. 

The reply contains short historical notes of the 
Washington Conference, 1919, the Berne Confer- 
ence, 1924, the London Conference, 1926, and a 
short summary of the British Government’s atti- 
tude to the London Conference of February, 1926. 
It does not attempt to traverse the whole of the 
81 points of the National Confederation, but only 
deals with what it considers to be the main objec- 
tions. Thus it shows the proportion of British 
workers who do not work eight hours or under, 
and disproves the contentions advanced on Col- 
lective Agreements and overtime. 

The Confederation in its memorandum made a 
strong point that the French Government when 
it ratified had no intention of proposing an 
amendment of any sort whatever to the present 
law. The joint memorandum sets out categorically 
statements by the French Minister of Labour at 
different times and by other French Ministers 


which prove that the paragraphs of the Con- 
federation memorandum which deal with the 


French position are not only incorrect but are 
decidedly misleading. The Federation also says 
that it is the general custom in French industry 
not to pay an overtime rate. The _ joint 
memorandum gives extracts from relevant collec- 
tive agreements in French industry which 
apparently were unknown to the Confederation. 
In the same way the joint memorandum deals 
with misleading statements regarding Czecho- 
Slovakia, Belgium, Italy, Germany, and the 
United States. 

Copies of the pamphlet may be obtained from 
the League of Nations Union, 15, Grosvenor 
Crescent, Westminster, S.W.1. 


Imports of Copper and Lead and 
Cast Iron Baths. 


The Board of Trade announce that in pursuance of 
applications received by them for making of Orders-in- 
Council to require certain imported goods to bear an 
indication of origin, they have made a reference to the 
Standing Committee in respect of the following :— 

Copper plates, sheets, strips and other rolled sec- 
tions ; rods and wire (other than insulated wire) ; 

Sheet lead and lead pipes, including lead encased 
pipes and pipes known as compo pipes ; 

Cast-iron enamel baths of all descriptions. 

Attention is called to the fact that, while, under the 
provisions of the Act, the Committee must in every 
case referred to them consider whether the goods 
should bear an indication of origin at the time of sale 
or exposure for sale, they may also at their discretion 
consider and report upon the question whether such 
goods should bear an indication of origin at the time 
of importation. 

Representatives of any interests affected; who de- 
sire to be heard in opposition, are requested to com- 
municate with the secretary, Mr. E. W. Reardon, at 
the New Public Offices, Great George Street, London, 
8.W.1, not later than December 31. 
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BOXES 


STAND UP TO THEIR WORK 
BECAUSE THEY ARE MADE 
FROM 


ROLLED STEEL 


THEY ARE LIGHT AND EASY TO HANDLE, 
STRONG, RIGID AND PERMANENTLY 
ACCURATE. 


There is greater economy you can 
introduce into your foundry than _ the 


Sterling Rolled Steel Moulding Box 


LET YOUR NEXT LOT OF 
BOXES BE “STERLINGS.” 


STERLING FOUNDRY SPECIALTIES LTD., BEDFORD 


Telephone : 3345 BEDFORD. 
London Office: Telegrams : “* STERFLASK,” BEDFORD. 


13, VICTORIA STREET, S.W.1 Code: WESTERN UNION. 
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FOUNDRY TRADE JOURNAL. Decemper 15, 1927. 
COPPER. Ferro-vanadium— RON. PHOSP. 
35/40%, Ib. va. NOR BRONZE. 
Standard cash ..80 & O Ferro- molybdenum— (f.0.t. unless otherwise stated.) Per Ib. basis. 
Three months ..59 7 6 70/75% ¢. free 5/-Ib. N.E. Coast— Stri 1 2h 
Electrolytic ..66 0 0 Ferro-titanium— Sheet to 10 w. 1 3 
Tough ..64 5 0 23/25, carbonless 3 llid No. 3 67/6 Wire 1 
Best selected ..64 15 0 Ferro-phosphorus, 20/25% £1715 0 65/- Rods 1 De 
19/0 Foundry No. 4 64/- iv 
Sheets ..90 0 0 Ferro-tungsten— Forge No. 4 Tubes 1 
India .. ..15 0 0 80/85%, c. fr. .. 1/3 Ib. Hematite No. } Castings 12 
Wire bars... ..66 12 6 Tungsten. metal MIN, 71/6 Delivery "3 ewt. free. 
Do. December ..66 10 0 98/99% .. 1/8 Ib. phos. cop. £40 above B.S. : 
Do. January ..66 10 0 Ferro-chrome— N.W. Coast— 15% phos. cop. £50 above B.S. se 
Ingot bars :.66 10 0 2/4% car... .. .. £3315 0 Hem. M/Nos. d/d Glas... — 84/-— Phosphor tin (5%) £30 above = 
H.C. Wire rods ; "70 10 0 4/6% car. .. _ -. £23 0 0 » d/d Birm. .. 89/6 to 90/- price of English ingots. 
3% car. .. .. £2217 6 Midlands— C. Currorp & Son, Limrrep. 
. 3 mths., Nov... .58 18 024 (10% car. 6 6 Staffs. * 
Do., Electro, Nov. ..63 19 68 Max. 2% car. ee £38617 No. 3 fd 4/6 I isi 
Do., B.S., Nov. 8 7h Max. 1% car... a Shrops. basic = — 13 
Aver. spot price, copper, 5817 3} Max, 0.70% car .. £53 0 », Cold blast, ord.* . To Qin. wid 13 
Do., Wire bars, Nov. ..64 3 10} 70%, carbonless .. If “ib. »» Toll iron* To 12 in. wide 18 
Solid drawn tubes 123d. Nickel—99%, cubes or pellets £175 0 *d/d Birmingham. To 15in. wid 
Brazed tubes 124d Ferro-cobalt .. 9/3 lb Northants forge 5 To 18 in. ide 
ire 94d. Aluminium 98/99% .. 0 0 fdry. No. 3 To wide. 1/4} to 1/10 19 
BRASS. oo, << . 2/11 Ib. ws fdry. No. 3 65/- Ingots for spoons and forks 9d. to 1/54 19 
Selid drawn tubes 114d. 76/80, basic Ingots rolled to spoon size 1/-to 1/84 19 
Brazed tubes 134d. 76/30°; 0 9 Scotland— Wire round— 18 
Rods, drawn . 76/30%.. ‘ 0 0 FoundryNo. 1 .. 3/0 to 10G. 1/64 to 2/14 19 
Rods, extd. or rid. 74d. £12 0 0 No. 3 71/6 with extras according to gauge. 
Sate to 10 w.c. loka. 94/96%, 1/10 Ib. Hem. M/Nos. 76/- AMERICAN IRON AND STEEL. 
Rolled tmetal oid Per ton unless otherwise stated. — At Pittsburgh unless otherwise stated. 
Yellow metal rods .. 74d, N 65/- N Dols. i 
Do. 4x 4 Squares 8d. HIGH-SPE.ED TOOL STEEL. Lin toon Oo. 3) 68/- 0. 2X foundry, Phila. 19.76 1! 
Do. 4 x 3 Sheets ~— oc cs. forge 66/- No. 2 foundry, Valley .. 17.25 1! 
84d. Finished bars, 14%, tungsten £0 2 6 » fdry. No. 3. 68 No. 2 foundry, Bi 1 
Finished bars, 18% tungsten £0 3 0 E.C. hematite Basic 18-76 i 
TIN. Per Ib. net, djd buyers’ works. W.C. hematite 89/6 Bessemer .. a ‘. 19.76 i 
Standard cash 266 5 0 Extras— Lines. (at furnaces)— nay ed °° 18.26 : 
Three months 263 5 O Rounds and equares Zin. Forge No. 4 Grey forg: 18.51 
264 10 0 and over. aig 4d. Ib Foundry No. 3... Ferro- -mang. 80%, ‘ajd 90.00 1 
267 10 0 Rounds and squares, under Basic Bese wails, h’y, 43.00 
if Straits 267 2 6 Jin. to }in. x I O.-h. rails, h’y at mill . 43.00 
Australian 272 0 0 Do., under }in. to in. “tb “Derby fe 4 Man.)— Bess billets 33.00 
268 0 0 Flats, Jin. x in. to under 
Off. av. eash, Nov. 262 13 935 Do. x | foundry No.3... — Wire rods 40.00 
ver. spot, Nov. 262 13 9} Rars cut to length, 10% ‘extra. Gartsherrie, No. 3 
Monkland, No. 3 88/- i 
SPELTER. Scrap from high-speed tool steel— Coltness, No. 3 ete. 1.80 
Ordinary .26 3 9 Scrap pieces ny 3d. Shotts, No. 3 88/- to 94/- Skelp. she ood : 1 + 
2% 0 0 Turnings and swarf Id. ‘ Steel 
21 0 Per Ib. net, d/d steel mal ers’ works. FINISHED IRON AND STEEL. No. 24 2.75 
Englist "26 SCRAP. Usual District deliveries for iron ; deli 3.60 
Zinc dust 0 O Hvy. stéel 19. 0 to Iron— Sad Plain 
Zinc ashes Bundled steel Ba Barbe 
Off. aver., Nov. --26 2 1048 shrngs. 212 6 to 214 O yor 0 Ti galv. 3.20 
Aver., spot, Novy. --26 Mixed iron and Tees 3 united $5.50 
steel 218 6 to 213 6 Nut and bolt iron iz 9 0 0 COKE (at ovens). 
LEAD. Heavy cast iron 2 17 6 to 218 6 Hoops ins on -- 1210 0 Welsh foundry nt 
Soft forei t. 92 1: Marked bars (Staffs.) f. oo .. = 
English gn a Good machinery for Gas strip . Durham and North. 
Oa. average, Now. 21 2 2 6 Bolts and nuts, in. x4 in. 1 5 0 ” 
verage spot, Nov. .. .20 17 9 Heavy steel 217 6 — la Other Districts, “foundry —~ 
Steel turnings 2 6 Ship plates. . 8 2 6to8 -.\ *% 
Zinc sheets, English -35 0 0 Heavy’ forge 3 2 6 Chequer plts. 10 5 0 TINPLATES. 
a V.M. ex whf. ..33 10 0 Bushelled scrap .. J Angles . 712 6 f.o.b. Bristol Channel ports. 
oe ‘ ..42 0 0 Cast-iron scrap 3 2 6to3 6 O Tees 812 ¢ LC. Cokes 20x14 box... 17/9 
plates . ..3010 0 Joists 712 6 Sx 
ttery plates ..82 0 0 and squares, 3 in. to ‘a 20x10 
‘ast- 0 
2 6 unds under 3 in. to in. 20x14, 17/14 
ecial brands, Eng. 6410 0 Steel turnings 3 (Untested) 8 0 0 26x90 
inese ” 
| veed. Flats, over 5in.wideandup 9 2 6 T - ,, .. 
Quicksilver 0 0 Brass (clean) -- 39 0 0 F 8 2 6 to 8 7 6 
Lead (less usual draft) 20 0 0 Hoops (Stafis ) : a SWEDISH IRON. 
FERRO-ALLOYS AND ~ of 10 0 Bars, hammered, £18 100 to 190 90 
Zine 102 6 Rolled Ord. ..£15 0 0 to £15 10 0 
New aluminium cuttings.. 76 0 Nail rods - £15 7 6tofl5 15 0 
Ferro- silicon— gs. i 0 Galv. fencing wire &. lain 12 
.. 817 6 Gunmetal .. .. .. 48 0 0 Billets, hard £22 to £25 
6 Hollow pewter .. 170 0 9 Sheet bars mean "ah eum ¢ 
. j Shaped black pewter .. 1 Ti = . -iron -- £515 0 to £6 0 0 
30 0 0 Tin bars .. £5 12 15 O all f.o.b. Gothenburg. 
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TUBES AND FITTINGS. Electrolytic Copper. Tin (English ingots). Spelter (ordinary), 
Up to and incl. 6in. £ os. d. 
Tubes. Fittings. Dec. 8 66 10 0 No change Dee. 8 269 0 Nochange Dee. 8 26 7 Gdee. 3/9 
as co 45% 9 + 9 -» 266 O dec. 60/- 9 26 7 6 Nochange 
Water .. ++ 633% .. 40% i 66 5 Odee. 5/- 25 0 0 ,, 20/- & 
Steam .. oe 35% 66 5 O No change 26510 O ine. 10/- 26 2 Gdec. 5/- 
basis. W.L. 10% extra. » 4 .. 66 0 Odee. 5/- » 26410 Odee, 20/- » MW... % 3 Din 1/3 
1 2) DAILY FLUCTUATIONS. . 
1 3 Standard Copper (oash). Standard Tin (cash). Zinc Sheets (English). Lead (English). 
Dec, 60 10 O dec. 3/9 Dee. 8 -- 270 10 dec. 10/- Dec. 8 35 0 O Nochange Dec. 8 23:10 0 Nochange 
1 2 7/6 .. 266 5 dec. 30/- 2 . 2 & Ode 5/- 
13 910 0 «,, 5/- 13 266 17 G ine. 12/6 = 13 35 00 «,, 13 23. No change 
14 59 5 0 ,, 5/- 266 5 O dec. 12/6 im 14 14 @ 
ve 
” AVERAGE MONTHLY PRICES OF STEEL SHIP PLATES (NORTH OF ENGLAND). 
ib Jan. | Feb. March April May June July Aug Sept. Oct Nov Dee. average, 
1/3 | d. £ s. d. £ s. d. £ s. d. £ s. d. £s. d. £s. d. £s. d. d, £s. d. £s. d. 4. d. 
1396...... 500 |} 500 5 2 6 5 2 6 5 2 6 5 0 0 500 | 500 5 0 0 5 2 6 510 0 5 lv 0 5 2 6 
1897....../ 510 0 510 0 510 0 5 7 6 5 2 6 5 2 6 5 0 0 5 0 0 5 0 0 5 0 0 5 7 6 510 0 5 5 5 
1/9 1898...... 510 0 | 5 8 9 5 8 9 510 0 516 3 518 9 517 6 6 0 0 6 2 6 6 5 0 610 0 615 0 518 6} 
1/9} 1899...... 615 0 | 7 0 0 7 2 6 7 2 6 72 6 7 26 726 712 6 712 6 712 6 712 6 8 0 0 7 6 5} 
1900...... 300 | 800 8 2 6 8 5 0 $76 es e7 6 8 0 0 8 0 0 8 0 0 710 0 70 0 8 0 0 
1/93 1901... 615 0 615 0 6 5 0 6 0 0 6 0 0 6 0 0 6 0 0 6 5 0 6 7 6 6 5 0 6 0 0 6 0 0 6 44 
» 1/10 1902... 517 6 512 6 515 0 515 0 515 0 515 0 515 0 515 0 515 0 515 0 515 0 510 0 514 7 
) 1/105 1903... 510 0 510 0 515 0 6 0 0 6 0 0 6 0 0 512 0 512 6 512 6 512 6 512 6 510 0 5 13 11 
q 1904...... 5 76 | 510 0 512 6 512 6 512 6 512 6 512 6 512 6 512 6 512 6 512 6 512 6 5 11 10 
» 1/11 1905. 515 0 | 517 6 517 6 517 6 517 6 517 6 517 6 517 6 6 0 0 610 0 700 700 6 2 3 
0 1/55 1906... 7 00 7 00 700 79 6 7 0 0 7 0 0 700 700 700 710 0 7 010 
> 1/84 1907......| 710 0 | 710 0 710 0 710 0 710 0 710 9 710 0 710 0 710 0 710 0 700 700 78 4 
1908...... | 610 0 | 610 0 610 0 6 5 0 6 5 0 6 5 0 6 0 0 6 0 0 6 0 0 6 0 0 6 0 0 6 0 0 6 3 9 
1909... 600 | 600 6 0 0 6 0 0 6 0 0 515 0 515 0 515 0 6 0 0 6 0 0 6 0 0 6 0 0 518 9 
o 2/14 1910......| S$Heié¢ss $74 610 0 610 0 610 0 610 0 610 0 610 0 615 0 615 0 615 0 610 2 
a 1911......| 615 0 | 615 0 615 0 615 0 615 0 615 0 615 0 615 0 615 0 615 0 615 0 618 4 615 3% 
me...1 £8 | £68 7 5 0 712 6 715 0 715 0 715 0 8 0 0 8 0 0 8 0 0 8 2 0 8 5 0 7 14:10 
: 108... :.. $50} 8530 8 5 0 8 5 0 8 5 0 eo: 6 8 5 0 719 0 715 0 730 615 0 610 0 716 5 
A 1914...... 610 0 | 610 0 610 0 610 0 610 0 6 0 0 6 0 0 700 75 0 7 5 0 763 710 0 614 8 
tated. 1915... 8 00 810 0 900 910 0 910 0 10 0 0 10 0 0 10 0 0 10 0 0 10 0 0 10 5 O 11 0 O 9 12 11 
Dols 1916...... 11 7 6 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 11 9 2 
- 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 
19.76 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 1110 0 
17.25 1110 0 14 0 0 14 0 0 140 0 17 0 0 17 7 6 1715 0 18 5 0 18 5 0 18 5 0 19 12 6 21 5 0 1615 5 
16.00 2210 0 2310 0 23 10 0 23 10 0 23:10 0 23.10 0 2310 0 23.10 0 24 0 0 24.10 0 24 0 24 0 2313 4 
geen 23 0 2210 0 20 4 0 19 0 0 19 0 0 17 0 0 15 0 0 1415 0 13 12 0 12 5 0 1010 0 1010 0 16 3 
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FOUNDRY TRADE JOURNAL. 


DeceMBER 15, 1927. 


SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 


Minimum charge for one insertion 3/-, 
(A Lda 


pany instructions.) 


_ SITUATIONS VACANT AND WANTED. 


UNDRY MANAGER OR FOREMAN.— 

Wanted, a position in Heavy and Light 
Engineering or General Jobbing; loam, dry 
sand, green sand, plate and machine moulding ; 
20 years’ experience ; highest references ; mixing 
of metals; member of I.B.F.—Box 538, Offices 
of Tue Founpry Trape JouRNAL, 49, Welling- 
ton Street, Strand, London, W.C.2. 


UNDRY FOREMAN wanted for old. 

established, progressive ‘Textile Machinery 
Works, Manchester district ; thoroughly practi- 
cal with loose and plate patterns and machines ; 
must possess initiative and be strict disciplin- 
arian; progressive position; salary, bonus, and 
interest in business later if desired. —Fullest 
age, ome salary, etc., in con- 
dence, to Box Offices of Tue Founpry 
TRape JouRNaL, 49, Wellington Street, Strand, 
London, W.C.2. 


ANTED, Foundry Foreman for Midlands, 

experienced in making high-grade Cast- 
ings for heavy motor trade, Steam Fittings, etc. 
in Admiralty Gunmetal, Lead, Bronze anil 
Aluminium, hard and m: achine ; only thoroughly 
competent and experienced men need apply.— 
Write, giving age, experience and salary re 
uired, Box 546, Offices of THe Founpry TRapE 
OURNAL, 49, Wellington Street, Strand, London, 
W.C.2. 


ANTED, experienced Iron Moulders, 

accustomed to heavy ornamental castings. 
--Apply Box 548, Offices of THe Founpry 
TRADE JOURNAL, 49, Wellington Street, Strand. 
London, W.C.2. 


AGENCIES. 


GENCY required by reputed firm of 
Foundry Requisite Merchants, situated im 
the North Midlands, for foundry plant, 
requisites, straw rope, and other goods used in 
steel works and foundries.—-Write in confi- 
dence, state full particulars, to Box 530, Offices 
of Tur Founpry Trape Journar, 49, Welling- 
ton Street, Strand, London, W.C.2. 


GENTS ON COMMISSION, OR DISTRI 
BUTORS, wanted, all parts, calling on 
Foundries, for the Sale of “ Metallic Phos- 
horo.’’— Write Cuas. Hatt, 746, Seventh Street, 
uffalo, N.Y., U.S.A. 


SALE BY TENDER. 


By Order of the Directors of Girlings, Ltd.. of 
Maldon, Essex. 
MESSRS. FULLER, HORSEY & CO. are 
instructed to offer for Sale by Tender the 
BUSINESS AND ASSETS of this Company, in 
three Lots, as under : 

LOT ONE, the 
FREEHOLD [RON AND METAL FOUNDRY 
at EAST MALDON, Essex, opposite the Rail- 
way Station, 

LOT TWO, the Fixed and Loose 

BOUNDRY PLANT AND MACHINERY. 

LOT THREE, the 

GOODWILL OF THE BUSINESS, 
with the 
PATTERNS, DRAWINGS AND 
FOUNDRY BOXES. 

The Premises may be Viewed by Orders and 
particulars with Forms of Tender, which are 
deliverable at the Auctioneers’ Offices by Four 
o'clock on Tuesday, January 3, 1928, may be 
had of Messrs. Futter, Horssy, Sons & 
Cassett, 11, Billiter Square, London, E.C. 


PROPERTY. 


MISCELLANEOUS. 


ll ACRES WORKS SITE—SHEFFIELD. 
145,000 sq. ft. of SHOPPING, compact and 
convenient, Siding connections with L.M. & 8. 
and L. & N.E, Rlys. Well-built and com- 
modious Offices. Will sell whole or in lots to 
suit customers, or let on favourable terms. 
Unique opportunity for manufacturers, 


Apply, 
THOS. W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


PATENTS AND TRADE MARKS. 


NFORMATION HANDBOOKS, Advice, and 
Cons. free; King’s Patent Agency, Ltd. -- 
B. T. Kine, C.1.M.E. (Regd. Pat. Agent, G.B., 
U.S.A., and Can. ), 1464, Queen Victoria Street, 
E.C.4. 40 years’ refs. "Phone : 0682 Central. 


HE PROPRIETORS of the Patent No. 
137,574, for “ Improvements in Steel-Smelt- 
ing Furnaces,’’ are desirous of entering into 
arrangements by way of licence and otherwise 
on reasonable terms for purpose of exploiting 
same and ensuring its full development and 
practical working in this country.—All communi- 
cations should be addressed in first instance to 
HasertineE, Lake & Co., Chartered Patent 
Agents, 28, Southampton "Buildings, Chancery 
Lane, London, W.C.2. 


MACHINERY. 


MACHINERY PLANT, &c., FOR SALE- 

VERTICAL BELT-DRIVEN AIR COM- 
PRESSOR, series BD., size No. 5, two cyls., 
16-in. dia. x 12-in. stroke, by Alley & 
McLellan. 

HORIZONTAL BELT-DRIVEN ATR COM- 
PRESSOR, Class N.E.1, 12j-in. cyl. x 12-in. 
stroke, capacity 510 cub. ft. per min., by 
Holman Bros, 

100-h.p. MARSHALL COUPLED VERTI- 
CAL ENGINE. 

HYDRAULIC ACCUMULATOR, with 93- 
in. ram, 10-ft. stroke, 700-lbs. working pres- 
sure, base 3-ft. 6-in. dia. 

5-ton LOCO. STEAM CRANES (Smith's, 
Booth’'s, Isles, Ransome and Rapier), jibs 20-ft. 
to 50-ft long, 4-ft. 8)-in. gauge, all motions. 

15-ton LOCO. STEAM SHUNTING CRANE 
(Cowan's, Sheldon), 27-ft. steel jib, 4-ft. 84-in. 
gauge, all motions. 

Six dish-ended LANCASHIRE BOILERS, 
by Thompson, 8 ft. x 8 ft., reinsure for 
150 Ibs. per sq. in. working pressure. 

Two LANCASHIRE BOILERS, 30 ft. x 
8 ft.. reinsure 110 lbs. pressure. 

CATALOGUE (10,000 Lots) ON 
APPLICATION. 


THOS. W. WARD LTD., 
ALBION WORKS, SHEFFIELD. 


JOR SALE, M.R.V. Brass- Melting Furnaces, 
No. 4 size, 440 lbs. capacity; in first-class 
condition; complete with Keith Blackman 
motor-driven fans.—Apply Davip Brown & 
Sons (HUDDERSFIELD), Lrp.., Lockwood, 
Huddersfield. 


AND MIXERS.—New and second- hand. Ask 

us to quote—W. Breatey & Company, 
LimiTep, Prospect Works, Hawksley Avenue, 
Sheffield. 


OUNDRY LADLES, 6-ton and 15-ton 
capacity, in exce!lent order; also Black- 
smiths’ Hearth; for Sale, cheap.—Write Box 
550, Offices of Tue Founpry Journat, 
49, Wellington Street, Strand, London, W.C.2. 


1 -TON OVERHEAD 


TRAVELLING 


CRANE, hand-operated, 24 ft. 6 in. span; 


also 10-ton capacity Chain Lifting Block, with 


trolley for joist ranway.—Write Box 552, Offices 
of The Founpry Trane Journar, 49, Welling- 


ton Street, Strand, London, W.C.2. 


VN ETAL BAND SAWING MACHINES 
- modern type, with variable feed gear box ; 
table, 5 ft. x 6 ft. x 48 in. diameter; saw 


pulleys; Vertical Hydraulic Billet Shears, com- 


plete with Hy2raulic Pump; 5 ft. 6 in. Radial 
Drilling Machine, with low bed.—Further par- 
ticulars, write Box 554. Offices of THe FounpRy 


TRave JournaL, 49, Wellington Street, Strand, 


London, W.C.2. 


TTERNS.—Inquiries solicited; quotations 

by return; sho equipped with modern 
machinery; quick d delive -—CLEGHORN & Com- 
PANY, Midiand Pattern Works, Spring Gardens, 
Worcester. "Phone 264. 


HARCOAL.—Powdered, granulated, lump, 

blacking ; inquiries invited.—J. BUCHANAN 
& Company, Ashfield Road, Altrincham, 
Cheshire. 


ARTING POWDER.—Have you tried ours? 
Efficient and cheap.—W™M. OLsen, LtD., 
Cogan Street, Hull. 


ag ee LOAM (strong) delivered by rail or 


lorry; quotation and sample. —Bvextey, 
Sand Pits, Erith. 


SCRAP ; good, heavy; equal to 
machinery; 200 to 300 tons for Sale.— 
T. BtackmMore, Goutp & Co., Suffolk House, 
Laurence Pountney Hill, E.C.4. 


AUGHLIN PATTERN LETTERS AND 

FIGURES.—Die cast complete with pins 

in one piece, ready for fixing; no shellac re- 

quired ; simply drive them in and they will not 

come off ; send for samples and prices.—A. 
Lakm & Son, Totley Rise, Sheffield. 


FOUNDRY REQUISITES 


Try our REFRACTORIES. 


Ganister or Silica Bricks and Blocks (any shape or size). 
Sands, Cements, Ganister.—Let os have your enquiries. 


THE 

CLEVELAND eg & REFRACTORY 
., LTD. 

Normanby Brickworks, Normanby, Eston, Yorks. 


RYLAND’S DIRECTORY 


A new issue of this standard work of 
reference covering the Coal, Iron, Steel, 
Tinplate, Metal, Engineering, Hardware 
and Allied Trades is now in the press. 


ORDER YOUR COPY NOW. 
PRICE: 
42/- bound in cloth. 
52/- morocco. 


INDUSTRIAL NEWSPAPERS Ltd. 
49, Wellington St., Strand, London, W.C.2. 


*Phone: 287 SLOUGH. 


MOULDING MACHINES 


OSBORN No. 403 Turnover 40 * 30 Jolter .. £160 
TABOR 14x 16 Split Pattern Power Squeezer £60 
TABOR 30 20 Plain Shockless Bumper -- £20 
TABOR 72 x 50 Plain Shockless Bumper -- £200 
MUMFORD 18 12 Power Squeezer -- @ 
MUMFORD 36 x 24 Plain Bumper . - £2 
TWO FARWELL Squeezers, complete ea. £12 
FOUR Darling & Sellars 3220 Turnover-. £12 
ONE OSBORN Portable Plain Squeezer .- £18 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS. 


BUY FROM ME AND SAVE MONEY. 


Avex. HAMMOND, Foundry , Machinery 
14, AUSTRALIA ROAD, SLOUGH. 
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